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The Wheeling & Lake Erie is in the market for from 200 
to 500 box cars. 





The Chicago & Great Western is said to be in the market 
for 200 furniture cars. 





The Chicago Great Western road will soon give orders 
for several hundred freight cars. 





The Baldwin Locomotive Works have an order for 60 
additional locomotives for Russia. 





The Lehigh Valley has leta contract to the Michigan- 
Peninsular Car Company for 1,000 box cars. 





The Seaboard Air Line is said to have ordered 12 loco- 
motives from the Pittsburgh Locomotive Works. 





The Wells & French Car company has received an order 
from the Pennsylvania Railroad for 100 hopper-bottom 
cars, 





The New Orleans & Northeastern has given an order for 
two locomotives to the Richmond Locomotive & Machine 
Works. 





Haskell & Barker, of Michigan City, Ind., are reported 
to have an order for 150 furniture cars from the Chicago & 
Northwestern. 





The Wisconsin & Michigan Railroad has awarded a con- 
tract for 250 box cars to the Missouri Car & Foundry Com- 
pany, St. Louis. 





The Richmond Locomotive and Machine Works has se- 
cured an order from Albert Waycott & Co., of St. Louis, 
for two 55-ton engines. 





The Michigan Central road, it is reported,-will soon place 
an order for a large number of freight cars. It is also said 
to be in the market for about 40 locomotives, 





The Delaware, Lackawanna & Western, which recently 
placed an order with Jackson & Woodin for 1,000 cars, 
will soon be in the market for an additional 1,000 cars. 





The receivers of the Philadelphia & Reading have ap- 
plied to the United States Court for authority to order 1,000 


additional coal cars, 25 refrigerator cars, 250 gondolas and . 


250 box cars. 





The Philadelphia & Reading has placed a contract for 16 
Coaches with the Pullman Car Company. These cars will 
be used between Philadelphia and Atlantic City, and will 
be equipped with Pintch gas and steam heat. 





The Grand Rapids & Indiana has placed orders with the 
Pullman Palace Car Company for three coaches and three 
combination passenger and baggage cars. The specifica- 


tions call for the coaches to be 60 ft. long and to seat 70 
people. 













essrs. Cramp, the well-known shipbuilders, of Phila- 
delphia, have purchased the patent rights of the Yarrow 
water-tube boiler, and are urging the United States Gov- 
ernment to adopt this steam generator in some of the ves- 
Sels now under construction. 















are to be sent in by Dec. 81, 1898. 


Messrs. James Howes @/Gbadiiag! 4 Glacgow have in 
the year just closed entered into contracts for the applica- 
tion of their forced-draught system at home and abroad to 
no fewer than 105 large steamships having an aggregate of 
278,500 I. H. P., among which are vessels equal in size and 
power to the largest steamships afloat. 


The statement has been made that the Pullman Palace 
Car Company is operating one of the departments of its 
works at Pullman by means of compressed air. This is 
not the case, but the company has in contemplation the 
use of compressed air to a limited extent and by way of 
experiment. The whole matter is as yet undecided. 


President Caldwell, of the Lake Shore, is credited with 
saying that thus far his road has been a gainer by the 
construction of suburban electric roads. While these 
roads may have cut into the local passenger business they 
have on the other hand proved good feeders, and have 
brought long-distance passenger traffic to the road from 
points not on its line. 














During the last fiscal year of the government there were 
exported from the United States a total of 1,934 passenger 
and freight cars for steam roads, and their value is placed 
at $868,378. Of these 103 went over the Canadian border, 
267 to Mexico, 123 to Central America, 4 to the West 
Indies, 316 to Brazil, 113 to Argentina, and 27 to Venezuela, 
besides several small orders to other South American 
countries and a very few to Europe. 





It is expected that the contracts for the 5,000 cars to be 
built for the Baltimore & Ohio Railroad will be given out 
before the first of the month, but at our time of going to 
press the result has not been announced. The company 
invited bids on 5,000 cars, 1,800 of which are box, 1,800 
solid bottom coal, 400 drop bottom coal and 1,000 drop 
bottom coal with coke racks. It is rumored that instead 
of 75 new locomotives the company will purchase 100. 





The process of cold riveting has been largely adopted in 
Europe in the construction of vessels of light scantlings, 
such as torpedo-boats and torpedo-hoat destroyers. In 
this connection an interesting series of experiments has 
been recently carried out to determine the pressure neces- 
sary for successfully closing up cold rivets. The results 
are said to have conclusively demonstrated that a pressure 
of at least 30,000 pounds per square inch of rivet section 
was required. We would have thought that even higher 
pressures would be required. 





A double-track extension about three-fifths of a mile 
long is being tuilt by the Liverpool Overhead Electric 
Railway. For 850 feet the tracks are on a viaduct and 
then they enter a tunnel 2,400 feet long. The chief fea- 
tureof interest about the tunnel is that it. crosses the 
tunnel of the Cheshire Lines Railway, there being only 
three feet between the two. To prevent an additional 
weight being put on the lower tunnel, a relieving arch is 
being built immediately over it, upon which will be con- 
structed the side walls of the upper tunnel. 





It is stated that the Northern Pacific Railroad contem- 
plates doing more sluicing along*the main line in the Cas— 
cade Mountains this season than ever before. Twice as 
many men will be worked and seven bridges located be- 
tween Easton and Weston will be filled beneath. These 
bridges run from 50 to 80 feet in height, and are 400 to 500 
feet in length. Work will begin in the middle of April 
and continue as long as water for sluicing is obtainable in 
the mountains. Gradually all the trestles and small 
bridges along the entire line are being filled under solid. 





Work has been begun upon the electric road between 
Baltimore and Washington. The grading of the roadbed 
at both ends of the line is now being carried out, It is 
proposed to run the cars on this line a a speed of 60 miles 
an hour, and the tracks are to be built of the heaviest 
steel rails. The power plant for the road has been con- 
tracted for with the Westinghouse Electric Company, 
there being two power stations, one located about 10 miles 
from the Baltimore terminal and the other 10 miles from 
the Washington terminal. The initial power equipment 
contracted for is equal to about 6,000 horse power.—Jron 
Age. 

According to The Engineer Messrs. Thornycroft & Com- 
pany have succeeded in producing @ vessel which is not 
only the fastest vessel in the world, but has attained that 
position almost at her first effort. It is well known that as 
a rule fast vessels are worked up by degrees to their maxi- 
mum speed, small alterations being usually required in the 
fitting of the valves , amount of grate, trim of boat, area of 
propeller, etc. But the Desperate, torpedo boat destroyer, 
designed and built by Messrs. J. Thornycroft & Company, 
ran a prelimiary trial, and obtained a mean speed, on four 
runs on the measured mile, of 31.085 knots, or 354 statute 
miles. The speed was taken by Admiralty officials, and is 
the highest on record, 
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tite te dlbetly oppeaiie the post-office, and near the large 
office buildings in which so many engineers are located, 
and is convenient m every respect. The club will occupy 
three floors of the building, and the rooms will be remod- — 
elled to suit its requirements. Library, assembly, loung- — 
ing and billiard rooms will be provided, also public and — 
private dining-rooms, and rooms for the use of technical — 
societies. The quarters will be heated by steam and lighted 
by electricity. Mr. Robt. W. Hunt is President of the 
club, Mr. Chas. E. Billin, secretary, and Mr. H. F. J. 
Porter, Treasurer. 

















































































Some months ago, H. M. 8, Penguin,.Commander A, F. 
Balfour, R. N., found in the Pacific Ocean deeper water 
than any yet known in latitude 23.40 S., longitude 175.10 
W., but had failed to determine the exact depth owing to 
breakage of the wire at 4,900 fathoms. Captain Balfour 
has since been enabled to try again, and has announced 
three satisfactory soundings of over 6,000 fathoms. The 
deepest trustworthy sounding heretofore known is 4,655 
fathoms, near Japan, obtained by the U. S. S. Tuscarora 
in 1874. The deepest of the Penguin's casts is 5,155 fath- 
oms, or 500 fathoms (3,000 feet) deeper ; but it is especially 
remarkable that the three casts now obtained are not in 
the same hollow, but are separated by areas of considera- 
bly less water, the two extreme soundings being 450 miles 
apart. 





The locomotive tires in use on the Great Eastern Railway 
are made of Bessemer steel, having a tensile strength of 40 
tons per square inch, and the following composition: Com- 
bined carbon 0.350 per cent.; silicon, 0.083 per cent.; sul- 
phur, 0.064 per cent.; phosphorus, 0.047 per cent.; man- 
ganese, 0.605 per cent.; iron—by differences—98.851 per 
cent. The wear on the tiresof some six-wheeled coupled 
suburban engines in severe service was such that only 2,197 
miles was obtained per #,-inch reduction in thickness, the 
tires being 4 feet in diameter. Consequently seventeen of 
these engines were fitted in January, 1892, with special 
hard-steel tires, having a tensile strength of 48 tons to the 
square inch, and the results obtained up to their first turn- 
ing were satisfactory. The average mileage was 47,184 
for an amount of wear equal to }-in. in thickness, or 5,892 
miles per y,-inch reduction. 





From a report by the Belgian Vice-Consul at Yoko- 
hama, it is learned that railway construction in Japan was 
interrupted by thegvar with China, but again great activ- 
ity is being displayed. A sum of 25,000,000 yen (about 
$12,500,000) has been voted for the construction of a double 
line from Tokyo to Kobe. This line is 376 miles long and 
passes through the commercial and industrial centers of 
Japan, Yokohama, Kyoto, Osuka and Kobe, A quarter of 
a century ago there was not asingle mile uf railway in 
Japan. Official figures state that in March, 1895, there 
were in the country twenty-nine railway companies which 
had obtained concessions, and 1,549 miles had been opened 
for traffic. The state railways comprised 580 milesof line 
completed and 398 miles in course of construction, and 
for which funds had been voted. 





Prof. Weighton, of the Durham College of Science (Eng- 
land), who has made some tests to determine the best angles 
for the heads of countersunk rivets for ships plates, says : 
Assuming the specimens were all good representatives of a 
class, I am inclined to draw the following deductions, viz. : 
First, for } inch plates the countersunk should not be less 
than 56 degrees, and even a greater angle would seem to 
be not amiss. Second, for }4-inch plates the countersink 
should not be less than 85 degrees. For other thicknesses 
the angle of countersink would be in proportion, and there- 
fore, third, the following would be about the angles proper 
for the different thicknesses: 


tinch plate, 56 degrees angle of countersink, 
“ec 45 “6 “6 “e 


$ 
- oé 85 “ee “ é 
3 ee 26 “ id 4“ 





Mr. F. W. Webb, Locomotive Superintendent of the 
London & North Western Railway, has followed closely — 
the development of electric traction for railway work in — 
America, and he bas evidently great faith in the feasi- 
bility of working main line traffic by this method, Speak? 
ing recently at the Crewe Mechanics’ Institute he declared 
that the time might come when trains would run daily 
from London to Carlisle—300 miles—without stopping, 
In fact, he said he was prepared to run trains from Euston 
to Aberdeen without a stop, and guarantee punctuality on 
arrival. He was prepared also to run trains by electricity, 
and he predicted that within a few years electric trains 
would be run to all the great centers at a speed that it was 
now difficult te realize, Those who have visited , 
Crewe works will recall the extensive use that has 4 
made of electricity in manufacturing operations, a 
will be quite prepared to believe that Mr. Webb 
grodnds for these somewhat startling de 
way World, 
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WABASH COALING STATION.—CLEVELAND, CINCINNATI 
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Fig. 1. Front View of Coaling Station. 


Fig. 3. Pocket Conveyor. 


Coaling Station at Wabash.—Cleveland, Cincinnati, 
Chicago & St. Louis Railway. 


At the new shops of the Cleveland, Cincinnati, Chicago 
& St. Louis Railway at Wabash, Ind., the company has 
installed an interesting locomotive coaling station. It is 
one of the very few plants constructed in this country for 
locomotives in which the coal and ashes are both handled 
by conveyors. Through the kindness of Mr. Wm. Gar- 
stang, Superintendent of Motive Power, we have had the 
privilege of inspecting the plant, and from him we had re- 
ceived the drawings and photographs from which the ac- 
companying illustrations were made. 

The chute contains ten coal and two ash pockets, and 
stands between two tracks, one of which is for the loco- 
motives when being coaled, and the other for cars bringing 
coal to the chute or carrying away ashes, Of our four half- 
tone illustrations, Fig. 1 isa view of the side toward the 
coaling track, showing a locomotive taking coal, while be- 
hind the structure are a number of coal cars on the unload- 
ing track ; though it does not show very clearly, there is 
an ash pit under the engine, and extending for some dis- 
tance in front of it; Fig. 2 is a view from the other side, 
showing the two ash pockets and some of the conveying 
machinery ; Figs. 8and 4 are interior views showing the 
pocket and shoveling conveyors respectively. Figs. 5, 6 
and 7 are from the working drawings, and show the 
arrangement of the machinery. 

The building is 92 feet 8 inches long and 14 feet wide, 
with a low extension 18 feet long at one end, in which is 
placed the engine and boiler. Coal is received in hopper 
or flat bottom cars on the unloading track. If the 
cars have hoppers they unload directly into the steel hop- 
per A located in the pit between the rails and clearly seen 
in both views of Fig. 5 and also in Fig. 6. From thence it 
is delivered through a gate onto the inclined conveyor B B 
which carries it to the top of the building and to the right 
hand end of it as seen in Fig. 5. There it is dumped onto 
4n inclined chute which delivers the coal to the horizontal 
Conveyor C, which passes over the pockets. Over every 
pocket there is a gate in the trough of the conveyer as 
seen in the plan view of Fig. 5. Each gate is opened and 
closed by a rack and pinion operated by the hand wheels 
seen in Figs. 3and 7, When a gate is closed the coal is 
conveyed over it and beyond to-the first open gate, 
through which it drops into the pocket. Battens on the 
sides ef each pocket indicate the height to which they 
must be filled for two tons, three tons, etc. From the 








Fig. 2. Rear View of Coaling Station, 


Fig. 4. Shoveling Conveyor. 
VIEWS OF COALING STATION AT WABASH, IND.-CLEVELAND, CINCINNATI, CHICAGO & ST: LOUIS RY. 


pockets the coal is, of course, delivered to the locomotive 
in the usual manner. 

Should the coal arrive in flat bottom cars it is then 
necessary to shovel the coal out of them. Provision has 
been made for this by providing another horizontal con- 
veyor D D, shown in section in Fig. 7. It is also to be 
seen in Fig. 4, and a glimpse of it is obtained between the 
posts in Fig. 1. Onto this conveyor the coal falls after it 
is shoveled out of the car on to the inclined planking 
shown (Fig. 7). It is by this-conveyor taken to the left, in 
Fig. 4, and delivered through the short chute E on to the 
inclined conveyor B B, whence its travels are the same as 
in the previous case, Of course the coal is transported to 
the chute in hopper cars where possible, as then there 
is no shoveling whatever, and no hand labor of any 
kind. 

The manner of handling the ash is equally inter- 
esting. An ash pit 28 feet long is located between 
the rails in front of the engine» and boiler house. 
The bottom of the pit consists of cast-iron gratings made 
in short sections. Under these there isa screw conveyor 
running the whole length of the pit and delivering the ash 
to another screw conveyor placed at right angles to it. 
This in turn carries the ash into the boot of the elevator 
H H, which takes it to the top of the building and, by 
means of two aprons, delivers it into the two ash pockets. 
When the locomotive ashpans are emptied into the pit the 
plates forming the bottom of the latter are in place, of 
course,and when the ash accumulates, the conveyor is 
started up, the plates removed one by one, so as to feed the 
ash into the conveyor with regularity, and the process goes 
on, as already described, until the pit is empty. The plates 
are then put back and the pit is again ready for use. 

When the two ash bins are full, a car is ruu in on the 
coal unloading track and the ash delivered to it in exactly 
the same way as an engine takes coal. It will be noticed 
that the pockets have iron aprons, but the latter are not 
balanced. Thus the ash is shipped away without any 
manual labor whatever. 

We have described the manner in which the materials 
are handled, and would now direct attention to the driv- 
ing mechanism. _ The small boiler house at the end of the 
structure contains a 30 horse-power engine and boiler. 
The boiler is not used at present, however, as steam is 
taken from the shop boiler. By means of a belt the engine 
drives the shaft K, almost directly ‘above it. From this 
shaft there is a cable drive to the shaft N at the other end 
of the building, for operating the inclined conveyor. A 


chain belt to the shaft P drives the horizontal conveyor 
C C over the pockets, and another chain belt from the 
same shaft K, to the shaft LZ drives the shoveling con- 
veyor; still another, with a quarter-turn in it, leading to 
the shaft M drives the ash elevator and screw conveyor, 
Similar reference letters in the different figures refer to 
the same objects, and our readers will find no difficulty in 
tracing out the various driving mechanisms. 

The plant was built for the company by the Link Belt 

Machinery Company, of Chicago, and the details of the 
conveyors and other apparatus all conform to their well- 
known and successful designs. The plant has been m 
operation for some months, and has given perfect satisfac- 
tion. Mr. Garstang informs us that,as far as its machinery 
is concerned, the plant could coal nearly 100 engines a day. 
The coal conveyors will place a carload of coal into the 
pockets in a very few minutes, and the ash is also handled 
with dispatch. By means of suitable clutches, the ash 
and coal conveyor can be operated together or either 
one alone, the engine having power enough to keep every- 
thing moving at_once. Three men are required about the 
plant when it is in full operation, but it does its work so 
rapidly that these men do not give their entire time to it, 
but are assigned other duties. The cost of the plant was 
hardly any more than would have had to be expended fer 
an ordinary coaling station with a trestle, an ash pit, de- 
pressed tracks, etc. This station also occupies less space 
than any stations of the same capacity having one track on 
a trestle and another depressed, and this is an important 
consideration in many cases, 

The plant is an excellent illustration of what can be 
done in reducing the cost of handling coal and ash with a 
comparatively small outlay, and its compactness and large 
capacity, the reduction of labor and the general excellence 
of the design, should induce railroads to look upon such 
machinery with greater favor. It is pretty safe to say 
that the item of labor in coaling locomotives and dispos- 
ing of their ash is much greater than is generally believed, 
and that the subject does not receive the attention it de- 
serves. At large terminals, or poinis where mamy en- 
gines are coaled daily, conveyors have been introduced, 
but we think that few, if any, conveyors have been in- 
stalled at coaling stations of moderate size, excepting the 
Wabash plant. But the small stations are the more 
numerous and should receive attention. A large economy 
over present practice can be effected, and the plant we 
have described is an excellent example of how it can be 
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Ten-Wheeled Locomotive—-New York, Chicago & St. 
Louis Railway. 

The New York, Chicago & St. Louis Railway has re- 
cently put in service ten new 10-wheeled freight engines, 
five of which were built by Brooks Locomotive Works, 
and the remaining five. by: the Schenectady Works. 
Through the courtesy of Mr. John McKenzie, Superintend- 
ent of Motive Power, we publish the accompanying illus- 
trations of them. 

The engine has 18 by 24 cylinders, which in some sec- 
tions of the country would not be considered large, but as 
| the divisions of the road on which these engines operate 
have no grades heavier than 40 feet to the mile, and enly 
a few as steep as that, this size of cylinder is found large 
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Fig. 1. Ten-Wheeled Freight Locomotive.—New York, Chicago & St. Louis Ry. 
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enough to haul a train of 48 cars in all ordinary weather 
and one of the engines is stated to have handled a train of 
over 1,200 tons on this grade, 

The engines have rigid center trucks, and the plain tires 
are placed on the forward pair of drivers, The links are 
back of the forward axle and neither long eccentric rods 
nor intermediate rockers are employed. A respectable 
radius of link, 45 inches, is obtained and the whole link 
motion is as free of objectionable features as in an or- 
dinary eight-wheeled engine. 

The boiler, shown in Fig. 2, is of the wagon top style and 
52inches in diameter at the first course. The crown is stayed 
with crown bars, and the firebox is between the frames 
and over the rear driving axle. The boiler is of substantial 
construction throughout, and some of its details are un- 


riveted. 





In the construction of the firebox, the flange of 
the tubesheet is made of the usual length at the top and 
for a short distance down the side, but as the sheet nar- 
rows the flange deepens until it measures 9} inches. This 
does not cause any waste of metal, and it carries the seam 
away from the corner of the firebox ring, which is be- 
lieved to be an advantage. It is expected to prevent 
cracking of the sheets at the seams. The ring has drop 


‘corners and is machined inside and out at the corners. It 


is “‘ set in” one inch opposite the driving boxes, but its full 
width of 3 inches is maintained. The water space of 4 
inches at front is straight, but the‘back and side spaces en- 
large toward the top, those at the sides becoming 7+ inches. 
This is believed to be the best possible preventive of broken 
staybolts, The crownsheet is not arched, but is given a 
flat slope on each side of the center. 

The crown is supported by bars 5 inches by $ inch, and 
from each of these there are two sling stays to the shell. 
Their upper ends are attached to long tee irons made out 
of two sheets bent into the form of angles, and extending 
from near the back head to the dome, with a short section 
ahead of the dome also, All stays, whether they go to the 
shell or the dome, have a pin joint in them just above the 
crown bar. The back head and front tubesheet are sup- 
ported by gusset stays. The wide water spaces at the 
sides of the firebox have necessitated two additional stays 
on each side below the crown, as shown. 

The thimbles for the crown-bar bolts are of cast steel, 
and are not of the conical form so usual in American prac- 
tice. From the detail shown in Fig. 3 it will be seen 
that they are cylindrical, one-fourth of an inch thick, and 
have a rectangular flange at the top end, on which the 
crown bars have contact. A small projection fits between 
the bars and prevents the thimble from turning. 

The dome is secured to the shell by a solid ring $ inch 
thick and flanged upward for the dome sheet. It measures 
6% inches by 4%inches by #% inches in section. The fire- 
brick in the firebox is supported upon 24-inch water tubes. 
The heating surface of the arch tubes is 10 square feet, the 
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Fig. 3.—Crown Bolt Thimble. 


firebox is 145 square feet, and tubes 1.360 square feet, giv- 
ing a total of 1,515 square feet, while the grate area is 22.4 
square feet. 

In looking over the elevations in Fig. 1 the reader will 
notice that most of the details conform to common prac- 
tice. One departure might be mentioned. The pedestals 
in the main frames for the rear and front drivers are per- 
fectly straightand two shoes are used instead of the one 
shoe and one wedge per pedestal, which has been the 
almost universal practice for years. This arrangement by 
which a ready adjustment for wear at the driving boxes is 
deliberately dispensed with, is meeting with favor among 
those whose observation has led them to conclude that 
more trouble is caused by unwise adjustment than can 
arise from the lack of any take-up. The main pedestal 
has the old form of shoe and wedge, evidently provided 
for fear of pounding at the main journals. 

It is customary to close the bottom of the pedestal with 
a thimble and bolt or acap, butin these engines their place 
is taken by astirrup or strap, which passes outside and 
around the lower ends of the jaws and is tightened by a 
large screw bearing on a gib notched into the outside of 
the jaw to keep itin place. A similar gib at the other 
end notched into the frame in the same way gives an ad- 
ditional safeguard against the strap slipping out of place 
This arrangement is very neat, and has the advantage over 
the thimble and bolt of not cutting into the frame. while 
at the same time there is no limit to the strength of the 
strap ; it should be cheaper than a well-fitted cap, and it 
appears to be easier to remove and put on than either cap 
er thimble and bolt. 

The crosshead is of cast steel and symmetrical with re- 
lation to the piston rod. Itis a form that many are adopt- 
ing in place of the Laird type, which by its unsymmetrical 
form is believed to be the cause of many broken piston rods. 

The link motion shown in Figs. 4 and 5 is worthy of at- 
tention. All bearings are very large. The link itself is 
8 inches wide, and the block is 7 inches long. 
These substantial proportions are carried into all the de 
tails. But perhaps the most interesting feature is the 
means provided for oiling the various surfaces. Ordinarily 
most of the surfaces of the link motion are only supplied 
with oil through a smail oil hole each time the engineer 
goes around with his long snouted oil can, but these en- 
gines are expected to haul trains long distances without 


making stops long enough to permit oiling, and the link ~ 


motion has been provided with little oil reservoirs in- con- 


nection with every surface requiring oil. These reservoirs ; 
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Fig. 2.—Boiler for Ten-Wheeled Freight Locomotive-—N. Y. C. & St. Louis Railway. 


are all formed in the solid metal, and therefore are not 
like an oil cup—liable to be lost. Over each of the eccentric 
rod pin holes, for instance, there is drilled transversely a 
hole } inches in diameter and 2§ finches deep. It is then 
tapped with a $16 thread to the depth of 4 inch, and the 
hole closed by screwing a brass plug in flush. A 
}-inch oil hole from the outside intersects this hole 
and passes on through the bushing that forms a bear 
mg for the pin. By filling the reservoir thus formed 
with waste, or a similar retainiug material, a_ suffi- 
cient quantity of oil is provided for a long run, 
In the same way the link hanger pins are sup- 
plied with oil. The pin through the link block is 
lubricated from an open reservoir 1 inch by two inches by 
one and three-quarter inches in the top of the block. The 
whole arrangement it ingenious and should lead toa better 
lubrication with less waste of oil. It should also be noticed 
that the bushings in the link motion work are not of 
wrought iron, casehardened, but are of cast iron. Mr. 
McKenzie has used this material for several years with 
excellent results. 

Th« eccentric straps on these engines have babbitt-filled 
grooves extending diagonally across the wearing surfaces. 

he eccentrics have a 4-inch face, giving ample wear- 
ng surface, 

These engines have now been in service for some two 
months and have been a source of satisfaction to the man- 
agement. Below we give a few of the principal dimen- 
sions: 


ylinders 
Steam ports 
Exhaust ports 
Valve travel... . 
Driving wheels 
Driving wheel base 
‘otal wheel base of engine 
Boiler style 
Boiler, diameter of at first course.. 
Vumber of tubes 
Bize of tubes 
bo: 


Wagon top 
52 inches 


201 
...-2 inches O, D. by 13 feet 
34 inches by 95 inches 


Heating surface of tubes 
Heating surface of firebox 

eating surface of arch tubes.. 

eating surface, total 
Bteam pressure 

eight on drivers in working order 
Yotal weight of engine in working order 

The driving wheels’ centers are of cast steel, the axles 
and rods of hammered iron, and the crank pins of steel 
reated by the Coffin process. The driving boxes have 
acings of brass to wear against the driving wheel hubs. 
he shoes have bearing faces 6 inches wide for the driving 
boxes. ‘The boiler material is carbon steel. A fire-brick arch 
Sused and is supported on two water tubes. The driver 
brakes are of the equalized type, and the cylinder and ful- 
rum for the cylinder lever are attached to the same plate, 
making a neat arrangement. 








Inadequate Yard Facilities. 


In a paper on “ Transportation Facilities,” recently pre- 
ented by Mr. D. S. Sutherland, Superintendent of the 
ichigan Central Railroad, to ,the Central Association of 
Railroad Officers, the author pointed out that improve- 
ments in yard and terminal facilities had not kept pace 
ith the increase of traffic. He said: 


With very few exceptions, railroads are doing their switch- 
bg the same as it was done when steam railroads first came 
nto existence, and it costs these roads more to get a car 
nrough their yard than over any 100 miles of their line. In 
he first place, a train arriving pulls in and occupies a track 
nh the distributing yard, and if several trains are in com- 
any a track is occupied by each, and no switching can be 
fone until the whole fleet has arrived and is gotten out of 
ne Way, and the chances are that then this yard is blocked 
0 as to render switching to any advantage almost impos- 
ble. A switch engine takes hold of the train and the first 


hove is to pull the train back out of the yard, and for every 


ut that 


is made the whole or greater portion of tbe train | 
be handled, drawbars are pulled out or broken, and 
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Fig. 5.—Link Motion for Ten-Wheeled Locomotive. 


cars receive more damage than they will receive on a trip 
over the whole line. 

Railroad companies realize that in order to meet compe- 
tition, it is necessary to reduce grades, increase the capacity 
of engines and cars and in every way possible reduce the 
cost of transportation, but do not seem to realize that, in- 
order to make this a success, it is necessary to equip their 
stations and terminals so as to meet the improvements in 
other quarters. If the capacity of freight engines is in- 
creased, it is just as necessary that the capacity of the yard 


I know of no place where there is sucha chance for reduc- 
tion of cost in handling as at terminals. In order to accom- 
plish this, yards need not necessarily cover any larger terri 


= See Sat 


tory, but they can be so laid out that the switching can be 
done promptly and thoroughly, without loss of time and 
waste of power, and thereby a large reduction in cost and 
far better results arrived at. What is true of yards is also 
true of warehouses, meeting and passing tracks and all 
other transportation facilities. ss389 


Plans are being prepared for an addition of two stories to 
the office portion of the Grand Central Station, New York, 
and work on it will probably be begun in the spring. The 
additional office room is needed to bring all the clerical forces 


under one roof; they are now scattered in 
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An extremely valuable and interesting series of experi- 
ments have been carried out by the Austrian Association of 
Engineers and Architects, on model arches of spans ranging 
from 4.42 feet up to 75.4feet. A sum of upward of £4,000 
sterling was expended, though the work was to a large ex- 
tent done gratuitously. The arches of 4.42 feet span were 
seven in number, and of the following general particulars 
and dimensions : 
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The abutments for these arches‘were I-beams firmly coupled 
together by round tie-rods and channels. The arches were 
levelled up with earth packing,and loaded with pig iron dis- 
tributed over the whole span. Failurein the case of Nos. 3and 
4look place with a load of about 1,638 pounds per square foot, 
but the other arches carried this without showing any signs 
of rupture. The deflection at the crown was measured in 
each case at frequent intervals, and the results recorded. In 
the case of Nos. 3,4, and 6 the deflection increased more 
rapidly than the load, but with the other arches a fair pro- 
portionality between deflection and load was maintained. 
The brick arches were laid in lime mortar, and not in hy- 
draulic cement. The concrete arch consisted of one part of 
Portland cement with five parts of sand. Experiments were 
next made on arches having a span of 8.85 feet. In this case 
the load was distributed over one-half the span only. The 
results obtained are shown by the table on the next page. 

In no ease was the deflection proportional to the load, 
though in the case of six it was nearly so. In all these cases 
the abutments consisted of I-beams efficiently tied together. 
Some experiments were next made on a concrete arch of 13.3 
feet span, 16.1 inches rise, and 3.94 inches thick at the crown. 
This arch sprang from regular skewbacks, and failed when 
a load of 790 pounds per square foot was distributed over 
one-half of the span from abutment to crown. The deflec- 
tion of the crown at rupture was about inch, but a point 
midway between springing and crown had deflected % inch 
before failure occurred. A Monier arch of similar dimen- 
sions, tested in the same manner, failed under a load of 872 
pounds per square foot, but both arches showed cracks at 
the same load, viz., 614 pounds per square foot. The deflec- 
tion of the Monier arch at the crown when failure occurred 
was &% inch, and at a point half-way between abutment and 
crown y;inch. A Melan arch was next tried. In this con- 
struction steel arch ribs of I-section are imbedded in 
the concrete, being spaced in the present instance 
8 feet 4inches apart. The I-beams in question were 3.15 
inches deep, and the concrete filling was of the same thick- 
ness, being flush with their upper and lower flanges. The 
span was 13.1 foot, and the rise 11.4 inches. The arch was 
loaded on one side only, and failed when 3,370 pounds per 
square foot was reached, breaking in three.pieces under 
this load. The first cracks were observed under a load of 
8,120 pounds per square foot on the loaded side. 

The next arches tested were two of 32 feet 9.7 inches span 
and 3 feet '3%{ inches rise, one being of Monier cement 
and the other of rammed concrete. Each was 13 feet 1.5 
inches broad, and carried a single line of standard gage rail- 
way. The Monier cement arch"was a reproduction of one 
constructed for actual use in 1889. It consisted ofa ring of 
cement 5.9 inches thick at the crown, and 7.87 inches thick 
at the springings. The cement was, as,usual on Monier’s 
system, reinforced with wire netting. The dead load on the 
arch, including filling over haunches, ballast, and track, 
amounted to 307 pounds per square foot. Asa preliminary, 
an engine and tender were run over the bridge and the 
deflections at the crown and at quarter-span noted. The 
locomotive had six wheels, the loads being distributed as 
follows: leading axle, 10.3 tons; driving axle, 13 tons; trail- 
ing axle, 18 tens. The tender had four wheels, the load on 
each axle being 9.1 tons. The maximum deflection noted 
was y, inch, of which one-half was permanent set. Still 
heavier locomotives were then run over the structure, the 
deformations being noted at 10 different points. No 
further deformation or permanent set was noted un- 
der these loads. Steps were then taken to test the arch 
to destruction, by piling rails over one-half the span. With 
90 tons of rails thus distributed, a crack was observed in the 
neighborhood of the spridgings, extending through nearly 
one-third the total thickness of the arch. On increasing the 
load to 100 tons, further cracks were noted. This load was 
left on for 345 hours, and the deflections recorded. The load 
was then totally removed, and the permanent set noted, 
‘which amounted to 8 inch atthe crown. The load was 

then replaced and fimally increased up to 180 tons of rails 
piled on the half span, when complete failure occurred. The 
vertical deflection at the crown, under a load of 80 tons, was 
.36 inches, and at the quarter-span .32inch. At90 tons the 
corresponding deflections were .44 inch and .42 inch, 
the first crack occurring at this load ag already noted. At 
a load of 170 tons the deflection at the crown was 1.28 inches, 
and at the quarter-epan 1.03 inches. The rammed concrete 
arch was of the same span, width, and rise; it was, however, 
16.4 inches thick. It was built of concrete consisting of one 
part cemant, two parts sand, and one part broken stone, 
when the concrete was 224 days 





old. On loading one-half of the span with » entta, tee Ses 
cracks were neted when the load reached 47.8 tons, or 512 
pounds per square foot. These cracks were, for the most 
part, confined to the spandril walls in the immediate neigh- 
borhood of the abutments. Under a load of about 90 tons, 
however, a crack was perceived in the arch ring about 2 feet 
from the crown on the loaded side. The load was then re- 
moved, the deformations noted, and the lead replaced and 
carried up to 195 tons, which was carried for three days 


without failure taking place. The maximum deflection at - 


the crown was 1.14 inches, and at quarter-span on the loaded 
side, 1.12 inches. At quarter-span on the unloaded side 
the deflection was .49 inch. On removing the load the per- 
manent set at these three points was, respectively, .62 inch, 
.66 inch and .30 inch. 








TABLE SHOWING RESULTS OF EXPERIMENTS ON ARCHES. 
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We now come to a still more important series of experi- 
ments, ijn which ‘five arches, each of 74.5 feet span and a rise 
of about one-fifth thespan, but constructed of different mate- 
rials, were tested to destruction. The work was done ina 
quarry at Puckersdorf, where excellent foundations for the 
abutments, and cheap material for the construction of the 
arches themselves, where available. Each arch was 6.65 feet 
wide. A platform supported on six sets of columns, the feet 
of which rested directly on the extrados of the arch, ex” 
tended in each case from one abutment to the crown, and 
the testing was effected by piling rails on this platform. 
The first experiments were made upon an arch of cut stone, 
and on one of brick. The stone used was a fairly hard lime- 
stone of excellent quality. The voussoirs were 1.97 feet thick 
at the crown, and 3.6 feetat the springings. The mortar used 
was mixed in the proportion of 5-hundredweight of Portland 
cement to 35 feet of clean sand. The brickwork arch had 
precisely similar dimensions. to the foregoing. The bricks 
used were machine pressed, and were thoroughly wetted 
before use. The same quality of mortar was employed. 
After the work was finished the centers were left iv place 
for some weeks. The whole outer surface of the arches was 
then covered with athin coat of cement, so as to detect 
cracks more readily. The centers were then removed, and 
the work of loading the arches proceeded with. The stone 
arch gave way when the load piled on the platform 
reached an amount equivalent to 1.99 tons per foot 
run, and the brick arch when the load reached 1.81 tons per 
foot run. Up to the point of rupture the stone arch gave no 
signs of incipient failure, but in the case of the brick arch 
cracks declared themselves previously, which were appar- 
ently caused by the failure of the mortar, the bricks them- 
selves being intact. After removing the ruins, a third arch 
of similar span and rise was constructed between the same 
abutments, the material being rammed concrete. The thick- 
ness of the arch ring was, however, uniform, being 2.3 feet. 
The body of the arch consisted of 1 part Portland cement, 2 
parts broken stone, 3 parts gravel and 3 of sand, but for the 
intrados and extrados a higher quality of concrete was used, 
that for the former consisting of one part Portland cement, 
iy part broken stone, 44 part gravel, and 1 part sand, while 
the latter consisted of 1 part Portland cement, 11¢ parts 
broken stone, 1}¢ parts gravel and 2 parts sand. The total 
quantity of concrete in the ring was about 50 cubic yards. 
Two months after completion the centers were removed, 
during which time the arch was protected from the sun and 
frequently watered. The testing commenced three weeks 
after the centers had been removed. Failure took place un- 
der a load equivalent to 2.24 tons per foot run on the loaded 
half of the arch. The next arch to be tested was constructed 
on the Monier system, the span and rise being as before, 
while the thickness of the ring was 1.97 feet at the spring. 
ings and 1.15 feet at the crown. The concrete used consisted 
of 3 parts of river sand to 1 part of slow-setting Portland 
cement. The centers were removed at the end of two 
months, and arrangements made for testing. Failure took 
place under a load equivalent to 3.09 tons per foot run of 
the loaded half. Great difficulty was found in removing 
the ruins. The metal reinforcement was found intact, 
having bent, but not broken, at the points of failure. 

The final experiments were made upon a steel arch of the 
same rise and span as the four preceding ones. This con- 
sisted of two steel ribs fixed at 5.9 feet centers and rigidly 
braced together. .Each rib was of girder section 12.6 inches 
deep. The total weight of the steel work was 15.6 tons. On 
testing with a load of 82{ tons distributed over half the 
arch, no seriovs deformation was observed. The load was 
then removed, and on the next day 158 tons of rails were 
piled up on the loaded side. The deflection was then con- 
siderable, but agreed well with the calculated result. This 
load was left in place throughout one night, after which 
rails were piled on the side not previously loaded till a total 
of 175 tons was reached. The deflection was still further in- 
creased, but not a single rivet yielded. The load was then 
removed, and the experiments terminated. From their ex_ 
periments the committee concluded that in arches of large 
span the calculations may safely be based upon the theory 
of the elasticfarch. With a view to distributing the load as 
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should be covered with a layer of ballast, which should be 
at least 3 feet thick in the case of railway bridges. The 
safe crushing load on such arches may range from one-tenth 
to one-fourth the ultimate resistance of the material.—Fn- 
gineering. 


Construction and Maintenance of Railway Car 
Equipment.—V. 
BY OSCAR ANTZ, 
(Continued .from Page 58.) 
DRAFT GEAR—CONTINUED. 

In the draft gears which have been described, the strains 
are transmitted mostly fromthe drawbar to the draft- 
timbers, and through these to the sills and bolsters, and 
the strength of the gear is therefore largely dependent on 
that of the draft-timbers and their fastenings to the sills. 
A number of gears have been introduced in which the 
strains are transmitted to the frame of the car without the 
intervention of draft-timbers, by attaching the drawbar 
stops or their substitutes directly to the center sills. In 
some of the earlier forms of this kind it was found that 
when any part of the draft-gear failed it usually damaged 
the sills to such an extent that they had to be renewed, 
and but few cars are now built new which do not have 
some form of draft-timber which can be readily renewed 
without disturbing the frame. 

A draft-gear in which the strains are partly transmitted 
threugh the drawbar-stops directly to the frame of the 
car, while at the same time the larger part of the shocks is 
taken by the draft-timbers, is in extensive use, principally 
on the cars of a number of prominent roads in the Middle 
States, and it is shown in several forms in Figs. 24 to 29. 

In this draft gear, as in the one described in the last arti- 
cle, thimbles are used as followers, having collars which 
bear along their circumference on the drawbar stops, the 
latter being mortised into the draft timbers at the sides 
and extended upward at the top and bearing on their 
ends against a solid filling block bolted securely to and 
between the cente, sills. 

Figs. 24 and 25 show the original form of this gear, in 
which N Nis a tail pin which passes through the cast- 
steel followers L L and the draft spring PP, and issecured 
by the key U U against the washer Q Q. The followers 
work in circular holes in the drawbar stops or cheek pieces 
D D, which are fastened each by two {-inch bolts through 
the draft timbers and are mortised into these and the 
iron straps on the bottom, ‘The upper parts of the cheek 
pieces are carried back at EZ and bear against shoulders 
cut into a piece of timber, G G, which completely fills the 
space between the center sills for about 8 feet back of the 
end sill, and is securely fastened to the sills by five #inch 
bolts. The upper lugs of the cheek pieces have slots in 
them to allow for inserting and removing the key through 
the tail pin, and the filling block is also cut out over the 
back cheek piece for the same purpose. 

The draft timbers A A are of 4 by 8 inch oak, cut out } 
inch for the cheek pieces and drawbar spring and further 
cut out 1 inch deep for the projections on the sides of the 
cheek pieces. They are fastened to the center sills each by 
six {-inch bolts B B, having their heads resting in cast 
iron sockets or box washers let into the floor. Cast iron 
key blocks C C and wrought iron tie straps 7 T' are 
provided in the usual manner to further secure the draft 
timbers. Below the draft timbers are fastened by the 
bolts B B, the straps F F, made of 3 by 34 inch wrought 
iron about 3 feet long, with gibs at each end which are let 
into the timbers; the straps are also cut out 1 inch deep 
for the sides of the cheek pieces. 

The wooden body-bolster and the arrangement of carry 
iron and other attachments on the endsill, which are 
shown on the drawing, are not an essential part of this 
particular draft gear, as any other kind of bolster 
and front attachments can be used. These are merely 
shown as being the usual form found on cars with this 
gear, 

The disadvantages in the use of a tail pin or spindle in 
draft gears generally, have led to several modifications of 
the draft gear just described, whereby a pocket strap or aD 
arrangement involving its principles is substituted for the 
pin. 

Figs. 26, 27 and 28 show the simplest arrangement, the 
draft-timbers A A, and filling blocks G G being arranged 
substantially as described for the other form of gear, fas 
tened together by bolts B, B, and key-blocks CC, the draft 
timbers having the straps F Fon the bottom, and being 
tied together by tieplates 7’T. The cheek pieces D D are 
mortised into the draft timbers as before and are also ex 
tended upward and bear against shoulders on the filling 
blocks, These cheek pieces are provided just below the 
upper lug with a rectangular slot and are cut out at the 
bottom to allow the pocket strap O O to pass through. Be 
tween the back follower thimble L and the rear end of the 
strap a malleable casting Q;@ is inserted, which is provided 
with a lug passing partly into the follower and with flang® 
which guide the strap, keeping it central. A piece 
boiler tube, U U, is inserted in the followers and draftsprié 
and serves to keep these in line. The pocket strap 00 i 
of 1 by 4 inch wrought iron, is gibbed at its front end and # 
secured to the drawbar by means of two 14-inch bolts bat 
ing double hexagonal nuts ontheir lower ends, The fil 
ing block and floor above these bolts are cut out, to allow 
for placing and removing them, and this hole is closed bf 
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— .& bee gy ee OF SE of this draft gear, which is used to qui 
= <= = > a some extent, has two straps of t by 4-inch wrought ir 
ie ae 7 Cc AE. " riveted on top and bottom of the drawbar by 1 
+f te =e fastened together bebind the rear one by means of a 1§ 
ads B Beye ie § inch pin; this pin has a lug on one side of its top end, a 
tL. the holes in the strap through which it passes are made 0 
ei : ——- such shape that this lug will pass through in one 

Bas : ix but will rest on the top strap when given a quarter 
share ( Fig ; the pin is locked in place by a key through its lower 
passing between lugs on a distance piece placed between 
Fie. 24. the two straps, which also has a cylindrical lug onits fro: 
end which engages the back follower thimble; a piece of 
pipe or boiler tube is inserted in the two thimbles and the 
draft spring, and serves to hold these in place. 

CONTINUOUS DRAFT GEARS. 
Abbe In the different draft gears, as far as described, the 
a strains are transmitted from the drawbar to the sills at 
each end of the car, and from one end to the other by the 
sills alone. There is a tendency in late years among car- 
we o" builders to relieve the sills of some of the strains, both 
; " i pulling and buffing; for the pulling strains this is done by 
bolting to each draft timber a 1-inch rod with a flat gibbed 
end, the rod passing back to and through the adjacent 
crosstie timber, and having a nut on its end resting on a 
large washer. The crosstie timbers are likewise connected 
\ by one or two rods passing between and through them, 
{ with nuts on the outside of each, making practically 
a ee -=<-4 continuous connection between the draft timbers at the 
‘ two ends of the car. To take the buffing strains tim 
| are placed under the center sills, between the rear 
of the draft timbers and the adjacent crosstie timbers, and 
others between the two crossties, making practically a 
, peat eis }---4 continuous timber from end to end. These subsills 
Mn bolted to the sills and are usually also keyed to them 
: cast-iron blocks. When wooden bolsters are used 
2: Fig: £8. Inverted Ptan: draft timbers usually end at the bolster, and the subsil 
are fitted between the bolsters and. crossties ; with i 
d plate bolsters the draft timbers are sometimes carried 
SEITE M Pees SS through them for a foot or two, being shouldered 
== the bolster. In either case, the short draft timbers can 
removed if necessary without disturbing the subsills. 

Instead of attaching the rods mentioned to the 
timbers, they are sometimes connected directly to 
drawbars, forming the so-called continuous draft rigging, 
= There areseveral kinds of this in use, the earliest in 

mabe ARLE duced consisting of a long rod or spindle which 

™ ~ oe through below the center sills and is connected to 

eheib sitis) ‘ drawbar by means of a key. The draft spring is placed di 
rectly against the end of the drawbar and at the other en 
bears against a: wooden block fitted between the draft ti 
h -—-—_- a - bers, no follower-plates being used. When a pullin 
* Fig. 26. strain is applied to a car with this gear, the spring at th 
h end opposite to the one at which it is applied is comp 
a under a buffing strain, the spring at the end where it 
applied, comes into action, so that there is always a 
, against one of the spring blocks. The slot in the draw 
7 ‘haste or in the spindle must be made long enough to allow 
: spring to be compressed when subjected to buffing 
without moving a draft rod. This gear is not much 
7 at present on cars of large capacity, although a modi 
tion of it was lately introduced in which the rod was ma: 
; in two pieces, connected together at the center by means 
a right and left turn-buckle, the connection to the dra 
——— _/ bar being made by means of heads on the rods instead 
the key. 

These draft rods pass through the body bolster at 
p——— 4 —— center, and therefore come in the way of the center 
which has to be cut off and is usually made with a 
resting in a socket on the top side of the body center 
imi tr which must be removed to renew the pin. To ov 
this objection the draft gear shown in Figs. 29 and 30 
been devised. The rear end of the drawbar is 
with a horizontal slot, through which a key A A of 1 by 
inch wrought iron passes ; this key is long enough to 
pass through the two draft-timbers and project about 
inches. Two draft rods B B are employed, which 
of Fle. 27: Inverted Pl made of 1} inch round iron and terminate on each end 
Ks o> 'Ses' RVOTEES wna a loop about 10 inches long, which is passed over the 
he jecting ends of the draft key and secured in place by 
cotter through the key on the outside of the loop. 
crosstie timbers and wooden bolsters have to be cut 
large enough to let the loop on end of draft rod 
through. The draft key is generally made % inch 


tin Sa ous 


ye 





j[c 
Lt 
on 








a 
Ss 2 
4 -—4 




















++} ee 














. 





ea 
> 











nN 
TS 
) 











mweenwrwe oes = =? 














—4- > 
a 
& 
R: 
@ 
B 
> 
©) 
‘k 











7 
o 
z= 


i. 











— © 

















ite rte 


























ORE H 
614 = 
fSrorS 
eee se 
mwa 
nm 
|e 
+-- 
re 
i [3 
i 


> 
ern 
m 
Molle} 
isk: 
es 











i — 4" eH 




















Seo = 


Oo 



































: — UK 


-2 nn 

















bts 











































































































= 











ft 











| 
| 














ras 3 os = 5 ark Pat 
































fetter 1 —= 
f -_ 




















© ‘iirth | 
=: t 
* 
OHI 
vu 
ETS 
Air 
1 
G 
QO 
ol ie 
© | 
a 
sa 



























































he S 























































































































' ' H 
r \ 7 | |_| / rower at the ends where the draft rods bear, so that 
7 3 ert Ss = 2 q ++ i 

ng pti. Nii 7 2 14 ot 1. a be reversed to take up any lost motion which is 

7e rs we Gi mE. = it WUE ==-j---~;---+-}  todevelop, The draft spring C Cis secured to the dra 
x: it in j T \._ bar by means of the tailpin D D, which passes through t 
6 ; Vit 0B I | e , stationary follower plate E E, which is mortised into 
he 1 bootie draft-timbers and is held in place by the follower plate 
he rs } band HSS z ports F F, Bolts through the draft timbers, back of 
3e- f--t-++ 4-63 ve > follower plate, tie them together. The slots in the 

he [ pias Gass ae timbers through which thedraft key passes are made 

ed i “3 i 4 1% inches longer than the width of the key te allow 
8 A! ' it : the compression of the spring, and a piece of iron, ( 
of 2 i id abs: = | bent in the shapeof an angle, is fastened in this slot fo 

Dg va dab sets —— = “— Sg - Se key to strike against. For heavy Care, two 6 

is as F sometimes used with this draft gear, each one be 
is 0 stationary follower plate and one tailpin vening 
av 8 both springs. PF ea See 
i Fis. 28, (To be,continued.) 

















llustrating the comparative safety of railroad travel. Much 
of this safely be attributed to the efficiency of the air-brake, 
and increased speeds with safety as great as at present he 
heid can only be obtained by greater intelligence in the use 
f the brake, better maintenance, and a more general equip- 
ment of cars with it. Hence the importance of the associa- 
tion’s work. He also believed that it was actual economy 
for the railroads to spend money for freight brakes, because 
of the economies in train operation resulting therefrom, the 
safety and speed, and even the decreased headroom required 
for overhead bridges when men no longer have to walk on 
top of the cars ofa train. In closing his remarks he wel- 
comed the association to the city and expressed the hope 
the convention would be a most profitable one. 
’ President Hutchins replied for the association and then 
proceeded to read his address. He spoke of the rapid 
growth of the association toa membership of over 200 in 
three years, its good standing financially, the value of its 
work being recognized by the purchase of the reports of its 
edings to a phenominal extent, and to the general in- 
prest taken in its work. He touched on high speeds and 
ithe high-speed brake, slack adjusters and other improve- 
iments, but he emphasized the fact that the great work of 
he association was to suggest and carry out in practice 
betterments in the instruction of the men who handle the 
r-brakes and to attain a higher standard in the mainten- 
nce of the brakes. Todo this they needed the support of 
uperior officials, instruction cars and test yards. Air-brake 
should be ordered to the head of the train and used 
szularly. Occasionally we hear of a road ordering its men 
not to use the air on freight trains. Instead of being an 
hibition of old fogyism it may be a punishment for rough 
ndling of trains. In such ‘cases the order might eventu- 
y do good as the men will use the brakes even if they 
ve to steal their use and at such times they will learn to 
handle them with care to avoid detection. In closing, he 
omplimented the association on the promptness with which 
tt handled its business last year and hoped it would do as 
311 in this convention. 
The Secretary's and Treasurer’s reports showed the mem- 
hip to be 216, and the fundsin the treasury, March 31, to 
$922.35. Since that date $118 had been received, making 
ver $1,000 in the treasury. Practically the entire edition 
last year’s proceedings, 2,000 copies, had been sold except 
ihe small number distributed to the members. 
Several communications were then read; one from the New 
Ingland Railroad Club, invited the members to attend its 
neeting held on the evening of the 14th; the New York, 
ew Haven & Hartford Railroad invited the association to 
e an excursion over its line to Plymouth ; the Fitch- 
Mure Railroad invited them to visit the interlocking plant 
its Boston terminals, and Sherburne & Company invited 
hem to visit its offices and see a sanding apparatus worked 
h conjunction with the air-brake, These invitations were 
ecepted, and the various trips taken at hours that did not 
nterfere with the sessions of the convention. 
The first report of committees to be read was that on 
Piston Travel.” This report is a veluminous but an ad 
able one. It discusses the loss of air in brake applica. 
mons when the piston travels are uniformly long, the evils 
various lengths of travel in the same train resulting in- 
d wheels, etc.; lost travel or that part of the travel re- 
ting from slack in truck bolsters, center plates, boxes, 
efiecting brakebeams, etc.; and records the results of tests 
ade on the St. Paul & Duluth Railroad, with cylinders 
ving indicators attached. Rules are suggested for air- 
e tests of trains arriving at division terminals. The 
port closes with the following recommendations: 
ist. That yard tests be made froma 90 pounds train 
pe pressure and a full service application, and piston 
vel adjustments, based on this, be made 54 inches for 
sight and 7 inches for passenger. 
2d. That road tests be made from not less than 50 pounds 
sure for freight and 60 pounds for mger, and that 
djustments be made to between 5 and 6 inches on freight 


hd 6 and 7 inches on passenger where found less than 4 
ches on freight and 5}¢ inches on passenger, or Prenane cs 
a That “oes linders of such size be 

3d. That brake cylinders of such size be employed ~ 

Dn =. a Bada paws Air-Brake Company's clreular 
Dec. 1, a everage necessary t 

: be excessive. yada eatin 
th. That brake r 
2 be employ 
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as will reduce deflection to a mini- 
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bth. That lost trav 

ae roe en aed sd ‘alemned construction and wear 
‘The discussion was ‘brief and was chiefly on the recom 
ndation to use90 pounds pressure fora yard test. Some 
med that it could not be obtaimed in many yards because 
low steam pressure, and others doubted the wisdom 
it, but the majority were in favor of it. 

he next report to be considered was that on “Slack Adjus- 
” The value of a good slack adjuster was admitted 
t the committee had not found any device that could be 
onounced perfeet. It defined what an adjuster should do 
fill the bill, the most desirable location for it, and the 
‘ect of the change in angularity of the brake levers as the 
ok is taken up. The committee conducted tests on this 
ment to satisfy the doubting Thomas's and found the brake 
wer was practically constant for large variations in the 
ty of the levers, 

discussicn brought oat nothing new but served to em- 
the need of practical ‘and successful devices of this 


committee appointed to formulate a series of ques- 
ond answers on the air-brake next reported. Its 
involved an immense amount of labor, but on account 






































The second day’s business of the conver 
the reading of the report on “ Water-Raising Systems on 
Sleeping Cars.” The report describes the four different 
methods used up to date, and illustrates them. If the eom- 
mittee had done nothing else, its work would have been 

important, as information along this line has not been com- 

plete by any means. It recommends a method of testing, 

and closes with the following recommendations : 

Ist. That. all water-raising the first and~ 
second methods be chan to third od. 

2d. That a duplex air be placed in the wash- 
room of all sleeping cars the water-raising system, 
and that the red hand be connected to the air pressure tank, 
and the black-hand to the water tanks. 

8d. That the reducing valve be regulated to permit 
but 20 pounds of air pressure on the water tanks. 

4th. That the air pressure governor valve and the 
pressure reducing valve be given a more accessible location, 
and that “Governor Valve” and “Reducing Valve” be plainly 
stenciled on the door of the box containing them. 

5th. That the air tank be drained by removing the 
drain plug each —_. 

6th. That especial attention be given to the proper seating 
of non-return check valve 5, 

7th. That the combination cock be kept ground in, and 
the water valves and pipes be Kept a 

8th. That a card of instructions issued for the in- 
formation and government of employees whose duty it is to 
care for the system. 

9th. That an efficient system of maintenance be inaugu- 
rated that will insure the air-brake system from interference 
of the water-raising system; for your committee believes that 
by such measures only can the present relationship between 
the water-raising system and the air-brake system be safely 
continued. 

In the discussion which followed Mr. Jesson, chairman of 
the committee, said that the changes made in the apparatus 
by the makers were so numerous that it was hard to keep 
posted on the latest; furthermore, such a thing as making 
the valves easily accessible, does not appear to be consid- 
ered, and they are stuck in any out-of-the-way place. Mr. 
Nellis said that he had found several slid wheels caused by 
the device, and in each case they were due to leakage in the 
non-return check, valve 5, which in the operation of the 
brake practically added the volume of the air tanks to the 
auxiliary reservoir,and caused a high cylinder pressure. 
The sleeping-car employees, who ought to know something 
about the system, were more ignorant of it than any one 
else. It also developed during the discussion that the sys- 
tem was only used on Pullman sleepers and private cars, 
the Wagner company not using it because it had not found 
it satisfactory. 

The next report to be read was on the “‘ Economica! Lubri- 
cation of Air-brake Cylinders.” The committee gave the 
average cost of oiling and cleaning an 8-inch freight cyl- 
inder as 9cents, and a 10-inch passenger cylinder as 12 
cents, but it showed that where the freight cylinders were 
badly located the cost has risen as high as 60 cents. Its rec- 
ommendations cover the same ground as the report, and 
are as follows: 


ist. Air-brake cylinders on freight and passenger cars 
should never be oiled without at the same time being 
cleaned. 

2d. Freight-brake cylinders should be cleaned once every 
twelve months and oiled with a heavy oil or light grease 
that is but little aftected by changes in temperature, and 
will not gum within the period mentioned. 

3d. Passenger-brake cylinders should be cleaned and oiled 
with a heavy oil or light grease at least once in twelve 
months, and not oftener than once in six months. 

4th. While not absolutely necessary, there is an advantage 
to be * sg a in giving the piston a one-half turn every six 
months. 

5th. Greater care in the location of air-brake cylinders on 
freight cars, particularly coal, ore and other special cars, 
would result in a large reduction in the cost of cleaning the 
same. 

In the discussion Mr. Pratt, of the C. & N. W. Railway, said 
that he was glad to see a period of one year recommended 
for cleaning of freight car cylinders, for his road had adopted 
that rule several years ago and were satisfied with the re- 
sults. Mr. McKee said that he had made a test of West 
Virginia well oil, Kent’s compound, and another grease, in 
car cylinders on the Great Northern road; after five months 
the well oil had entirely disappeared, the grease whose 
name is not given had kept the packing in good condition, 
but the walls of the cylinder showed that lubrication would 
soon be necessary, while the cylinders to which Kent’s com- 
pound had been applied were in as good condition as at the 
beginning of the test and were evidently good for the total 
— of twelve months recommended by the committee. 

veral other members testified as to the excellence of this 
compound for car and driver brake — 

The report on ‘‘Maintenance of Passenger and Freight 
Brakes” was then read. It outlined what is required in air- 
brake test plants, illustrated methods of piping, also sev- 
eral portable stands for brake valves, a rack for testing 
triples, described methods and tools required for yard work, 
a form for reporting work on air-brakes, methods for get- 
ting the right leverage on cars and defect cards for brakes. 
The committee recommended clearing drain cups by dis- 
connecting the union, swabbling the screen with a wire 
brush to loosen the dirt, and then blowing it out. 


(Concluded on page 83.) 








A Noiseless Compound Switching Locomotive. 

As most of our readers probably know the Grand Central 
Station of the New York Central Railroad, as its name im- 
plies, is located in the center of New York, the approach 
to it being by an underground road which emerges into the 
open a short distance north of the station. The switching 
of the passenger trains required by its immense traffic must 
therefore be done in close proximity toresident streets on each 
side of it. Long ago the use of steam whistles, by switching 
engines, was prohibited, except in cases of great emergency: 
But even when whistles were not heard the sharp and loud 
exhaust of engines in starting heavy trains was and still is 
a great annoyance. During the past quarter of a century 
or more Mr. Buchanan, the Superintendent of Machinery 
of this line, and the architect of the celebrated 999, has ex- 
perimented with and applied all kinds of devices to make 
theengines which are used fin the streets of New York 


. 





and is now at work on the tracks adjoining the Grand 
Central Station in New York. 

As shown by the perspective view the engine has six 
coupled wheels, which are 51 inches in diameter, with 
a total base of 11 feet 6 inches, It is a two-cylinder com- 
pound, the high-pressure cylinder being 19 inches, ard the 
low-pressure 29 inches in diameter by 24-inch stroke. 

The special feature of the engine is the arrangement for 
making the exhaust noiseless. This consists of a receiver, 
which is attached to the middle of the cylinder castings, 
and is shown just below the extended smokebox in the per- 
spective view, and also in outline in Fig. 2, In the inside 
it has a horizontal diaphragm which leaves a space below 
it, into which the exhaust steam from the low-pressure 
cylinder is discharged through the pipe below. The re- 
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Fig. 2.—Outline of Front End of Locomotive. 


ceiver also has two vertical diaphragms with holes shown 
in Fig. 8. The exhaust steam enters through the lewer 
pipe, and passes under the horizontal diaphragm and 
through the holes in those which are vertical, and escapes 
up the chimney through the pipe at the top, which has a 
variable exhaust, shown by Figs. 4, 5 and 6—4 being a sec- 
tional view, and 5 and 6 end and plan views respectively. 
The upper end of this pipe has a revolving collar or sleeve 
on the outside of the central part. This sleeve rests on in- 
clined guides, one of which is shown in Fig. 5. By turning 
this sleeve it is raised up through the action of the guides 
which thus leaves an annular opening between the sleeve 
and the inner pipe, whose size and area can be varied at 
pleasure. The central opening of the pipe always remains 
the same, but the total area for the escape of the exhaust 
steam is increased by the annular opening when the sleeve 
is raised up. 

In the perspective view a relief valve is shown atiached 
to the front end of the steamchest. This valve is con- 
nected to the receivers by a pipe, which is also shown in 
the view. A similar valve is attached to the high-pressure 
steam chest on the other side of the engine, The objectof 
these valves is to maintain the pressure in the steam chests 
below a certain limit, and thus avoid an excessive pressure 
in either of the cylinders, and a consequent loud exhaust 
from that cause. 

The engine is provided with Ashton blow back valves, 
which discharge the escaping steam into the tender, 

‘The engine has been working very successfully for several 



























Compound Noiseless Switching Locomotive, for the New York Central & Hudson River Railroad. 


Designed by Mr. Wm. Buchanan, Superintendent of Motive Power. 
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Exhaust Box.-Compound Switching Locomotive. 


weeks, and while it cannot be said that it is at all times 
absolutely noiseless, it is true that the only time when any 
noise is heard is during the first two or three revolutions 
after starting when a very soft discharge is perceptible. 
After that a person a few yards away could not tell from 
the sound of the exhaust, that a locomotive was at work 
near them, This plan seems to afford the means of mak- 
ing the exhaust of locomotives so nearly perfectly noiseless 
that it will not be a cause of disturbance or annoyance to 
ane who live, work or sleep in the closest proximity to 
em. 

The engine steams very freely notwithstanding the fact 
that the exhaust is noiseless, but which seems to have suf- 
ficient effort upon the fire to maintain steam at the re- 
quired pressure, which is 190 pounds. 

The following are the principal dimensions of this engine: 


General Dimensions, 















Veeeene eevecseesocceeteceess 4 ft. 8 in. 
nihrage coal 
- -125,000 Ibs. 
125,000 Ibs. 
ve. veel ff. 6 in. 
Seectccccececsdsevccedt Ib fti 6 in. 
sie Cylinders. _ 
m) 
ae vcssseeee coseae eee 29K, H, 19 im. LB. 
3 coeves 
gb iin ai 
ind « .. Packing .. -Plain rings of cast iron. 
Size of st ports, packing Gace idle evseda United States metallic. 


R, H. 20in. x 1 in. H. P. L. H.18 in, x1 S. 
Size of exhaust poria, L. P. R. Hi. 20 * 8 in, etc 18 in. x 


Valves, 
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Variable Exhaust--Compound Switching Locomotive. 





Built by the Schenectady Locomotive Works, Schenectady, N. Y. 





Lead of valves im full GeaP:. 2.0... cc0 cccccces sacccencestcusesed in. 
Kird of valve stem packing.......... .sssss.United States . 
Wheels, etc. 

Diameter of driving cayine sy Of CBB. sai anid nad eavevad 

Matera ©. . Is thn neee . Steeled cast iron. 

Tite BONO Wiweelscecisdcssmavddaeeess~ wa oruhrisknas. 
.Steel iron 





Driving box material.. ‘ cast 
Diameter and length of driving. journals.. y.'B im. dia. x 9 in. 
main crank pin journals. in. dia. x Sin. 
* “ ity oo side rod * ain 554 in 
dia. x 5 in. F. & B. 434 in. dia, x 3% in. 





Boilers, 
eg ee . +.» Wagon top. 
Outside diameter of first ring ‘in édginte al 60 in. 
Working pressure ...........+.005+5 és «. ..189 Ibe, 
Material of barrel and outside of firebox...... Carbon steel! 


Thickness of plates in barrel and outside of fire box, F 


bt rameters: , in. 

Firebox, length.. a+ amaoneebine » jedan cweeenndhedes in. 

WE occ ccccgeccvesteqcccces ccucnqaheessieeeimnel occehe Me 

° WBOCONIM, . 5. i ctwncdbies cstbeccos basmeweucdees steel, 

2 ak staying....din. <x % in. ‘crown bars Welded at wine 

BBY BODES... cccccccccs cocccccccevcesccssecesessuse & 

Tubes, material. a inatajiaeslieaeeiCalind dy tining ail ‘Mild steel No. 11 W. G. 

ot" tee G8 ose i ices indes 66likdceccena Veugeseutewdenke SO 

© RaRNONE ne da. 8c bephingteedi) + selebegene Wudeuéieneeee 

** length over tube chests Deasea Wand + wigan ale +++«ohl ft, O in. 

Heating surface, CUBES. icctet tends: Goa 208 eee cosccecceskhl 0 Og. fb. 

firebex.... & saekers nt deqedeaaanee --»- 162 #q. ft. 

-" : QOEAN. <0 cc0astedeeeséscane seeneueeeneee 1709.5 sq. ft. 

Some oe os cscuacecsas Pa pie ym Fs ee . 
x aust p DOB. voces. sdoese ened ngle, mu throug 

ROMMR. ccccveccasceqeteunancese Variable 5 in. and 8 in. dia. 

Tender, 
‘Weight, QE voceecancdinansoaacas juantas ccccceccececnan een 
Wheels, number Of... ......cecccscccscecececes oe dovcesossesecvesees 

ra GinMOTSE . 022s cowecccscescccs erncececaseheeeeds Sseeces OO I 

Journals, “ and 1emgthh: .ci..ccccccecss eee. 3% in, dia. X 7 in, 

W heel BOSS. 0: cscsccnce, dectouse@natccnesas ened tukes aan 14 ft. in. 

Tender frame. .%. L.. w. Standard. 64 in. xX 4in. X % in. le iron 
*  trucks.. channel iron center 

Water capacity.......++.+.+ aim chinauniaieiemiameda ane ree 3,000 .S. s 

Coak §§ =  cccéocscsactecesasancescaase eccecceces 0 cecccccces tons 

Total wheel base of engine a and tender RE cerceeedd fb. io. 

- eee. 3 oe eee eccvevesee " % 


The engine house is fitted with ‘Weatinghouse- American 
combined brakes on all drivers, tender and for train, 
magnesia sectional boiler covering, one 83-inch Consolidated 
muffled and one 8-inch Ashton blow back sofety valve 
and central steel brakebeams. 
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EDITORIAL ANNOUNCEMENTS. 





Advertisements.—Nothing will be inserted in this journal 
Sor pay, EXCEPTIN THE ADVERTISING PAGES. The reading 
pages will contain only such matter as we consider of in- 
terest to our readers. 





Special Notice.—As the AMERICAN ENGINEER, CAR 
BUILDER AND RAILROAD JOURNAL is printed and ready 
for mailing on the last day of the month, correspondence, 
advertisements, etc., intended for insertion must be 
received not later than the 25th day of each month. 





Contributions.—Articles relating to railway rolling stock 
construction and management and kindred topics, by 
those who are practically acquainted with these subjects, 
are specially desired. Also early notices of official 
changes, «nd additions of new equipment for the road or 
the shop, by purchase or construction. 





To Subscribers.—The AMERIOAN ENGINEER, CAR BUILDER 
anp Rar~roaD JouRNAL is mailed regularly to every 
subscriber each month. Any subscriber who fails to 
receive his paper ought at once to notify the postmaster 
at the office of debivery, and in case the paper is not 
then obtained this office should be notified, so that the 
missing paper may be supplied. When a subscriber 
changes his address he ought to notify this office. at 
once, so that the paper may be sent to the proper desti- 
nation. 





The paper may be obtained and subscriptions for it sent to 
the following ageneies: Chicago, Post Office News Co., 217 
Dearborn Street. London, Eng., Sampson Low, Marston 
& Co., Limited, St. Dunstan’s House, Fetter Lane, £.C. 








The third annuai convention of the Air-Brake Men’s Asso. 
ciation was held in Boston last month, and we would di- 
rect the attention of our readers to the proceedings as sum- 
marized elsewhere in this issue. While our account is 
necessarily brief, the proceedings of the convention were 
of a high order, and the business was handled in a prompt 
and thorough manner. The reports presented exhibit the 
results of thorough and painstaking work, and area credit 
to the association, They compare favorably with the re- 
ports to the other and older associations, and in view of 
the importance of the subjects with which the associa- 
tion has to do, and the excellence of the work it has 
thus far accomplished, it certainly merits a continuation 
of its rapid rate of growth in numbers and influence. 








On English railroads the passenger traffic is divided 
into several classes, of which the third class is by far 
the most numerous and, according to all reports, 
the only profitable one. Of recent years the second class 
traffic has dwindled to almost nothing, and one would 
t think the railroa:l officials would be glad to abandon it. 
But the Great Western and London & South Western roads 
have reduced the second-class fares with the expectation 
of inducing third-class passengers to patronize the second 
class. It appears to be the general belief that this step 
may delay, but cannot postpone indefinitely, the abandon- 
ment of the second class. 








The bills nsw before Congress known as the ‘ Wilson- 
Squire” bills, have for their object a revision of such rules 
and regulations of the navy as effect the status and author- 
ity of engineers. They provide for an increase in the num- 
ber of the corps, which shall be in proportion to the in- 
crease of naval vessels; for the admission of graduates from 
civilian engineering schools to the corps, the establish- 
ment of an engineering experimental station, and the 
transfer to the engineer corps of certain engiaeering duties 
now in other hands. The fact is that the rules as they 
now stand, with certain unimportant exceptions, were 
framed when steam was only an auxiliary to sails, and 
when naval engineers had comparatively few responsibili- 
ties. Now their duties are such as to require, for the good 
of the service and justice to individuals, that their stand- 
ing should be a higher one and their authority greater 
than at present. Judging from the past the establishment 
of an experimental station would he productive of much 















good, for it has been notably true of all experimental work 
undertaken by engineers in the employ of the government, 
that the time and money have been wisely expended. It 
appears that nearly every nation is or has been tardy in 
according to its naval engineers the status they deserve, 
but the agitation for justice to these officials has been 
strong and persistant, We trust that in the case of our 
own country it will result in much needed reforms. 








The scheme of carrying the cars of the elevated roads of | 


New York and Brooklyn over the bridge between the two 
cities so that passengers can make a continuous trip 
from any part of one city to any part of the other reached 
by the roads, is one that might meet with the approval 
of the traveling public if the details of the plan were more 
favorable to the two city governments. It is proposed 
that the roads shall pay a rental equal to the present 
earning power of the bridge railroad, the cities to pay for 
the changes at the terminals necessary for the through 
traffic, and the roads to charge only five cents for a ride 
from any station in one city to the further bridge termi- 
nal. The objection is urged that while this would elimi- 
nate the present bridge fare of three cents for such 
passengers as use both the elevated and the bridge, it 
would increase the fare from three to five cents to those 
who at present use the bridge only. Therental proposed is 
also held to be inadequate, especially on a lease for as long 
a period as 50 years, and itis pointed out that the cost of 
rearranging terminals andthe payment of damages inci- 
dental thereto, all falls upon the cities, so that the railroads 
obtain the’use of the bridge without any or but little initial 
outlay. The cry is also raisedjthat the elevated roads will not 
operate the bridge road with thesame regaré to the safety of 
the public as has been exercised in the past, but thatcharge 
may surely he dropped in view of the record for safety 
already made by these roads in the conduct of their busi- 
ness. The plan might be a good one if the details can be 
arranged satisfactorily to 'all concerned, and the elevated 
trains sandwiched in between the regular bridge trains 
without confusion and delay, but it is doubtful if the per- 
centage of the total traffic to be benefited by the change 
is sufficient to warrant the expense involved in the plan, 
unless other connections are made to the bridge in New 
York besides the east side lines. 








The bill introduced into Congress making the metric sys- 
tem compulsory in this country after Jan. 1, 1901, has been 
sent back to the House committee and the probability ofits 
being adopted in this session is very slim. It will bea good 
thing if it does not pass in its present form. We believe 
that the ultimate adoption of the metric system in this 
country is certain, but to make it compulsory and at such 
anearly date is unwise and would work a hardship to 
many. Manufacturers who have considerable foreign busi- 
ness would probably reap sufficient benefit from it to offset 
the expense to them of the change, but there are many 
others who have no resulting advantages to look forward 
to, and these parties deserve more consideration than the 
bill mentioned gives{them. If it is conceded that the 
adoption of the system will some time be an 
accomplished fact, then it is clear that the 
earlier the change is undertaken the less expensive 
it willbe. The change should not be attempted without 
plenty of preparation, however, as without it the cost 
would be excessive and needlessly great. Such legislation 
as is desired in aid of this movement should be framed on 
more practical lines than the bill mentioned. The large 
manufacturers, if assured that only reasonable legislation 
was contemplated, would doubtless be able to suggest the 
lines on which a satisfactory law could be framed. They 
have a right tobe heard in this matter, for upon them will 
come the great burden of a change. Expensive scales, 
templates, jigs, drawings, taps, dies, etc., would have to 
be changed, and this is one of the objections to a sudden 
and compulsory adoption of the system. But drawings 
become obsolete, and templates and special tools wear out, 
and if a reasonable period is allowed in which to effect the 
change, the manufacturing and engineering industries 
could doubtless provide a way for reducing to a minimum 
the confusion and expense incident thereto. 








LOCOMOTIVE GRATES. 

One of the subjects selected for investigation, and on 
which a report is to be made at the next convention of the 
Master Mechanics’ Association, is that which forms the 
title of this article, Mr. H. Wade Hibbard is the chairman 
of this committee from whom, with the aid of his able co- 
adjutors, an interesting report may be expected. There 
are some subjects in all departments of human activity 
and knowledge which are dragged along through years of 
vapid and fruitless discussion, which is productive of only 
negative results, and reveals little more than the fact that 
our knowledge concerning them is very limited. The sub- 
ject of fire grates seems to be one of this kind. A vast 
amount of thought and ingenuity has been exercised in 
their design and construction, and innumerable patents have 
been taken out for inventions intended presumably to im- 
prove their operation, but the fact remains, that the combus- 
tion of coal is still a very imperfect and wasteful process. 
When converte i into gas, very nearly perfect combustion 
of ooal may be obtained, but when it is burned in its solid 
form a large percentage of its calorific value is wasted. Now 





this is due very largely. it is believed, to what may be called 
the “environment” of the fire, and it seems probable 
that very considerable economy would be possible if what 
may be called the contiguities of combustion were investi- 
gated and adapted to produce the result aimed at. Thus 
weare not aware that any exhaustive experiments have 
ever been made to show what is the most advantage- 
ous width of grate bars and openings between 
them for burning different kinds of coal. Obviously 
if the bars are too thick when fine coal is burned 
there will be an imperfect dissemination of air through 
the fuel, and if the openings are too wide much of the 
coal will fall through and therefore will not be burned. If 
on the other hand the bars are-too thin and the spaces too 
narrow the bars may melt out and the spaces be clogged 
by ashes or cinders or both. It 1s thought that the student 
will look in vain through engineering literature for satis- 
factory information with reference to the best width of 
bars and openings for burning given qualities or grades of 
coal. An investigation to show what forms and propor- 
tionsof grates are best adapted to burn different qualities 
of fuel, under different conditions, would mvolve much 
labor and expense and it could hardly be expected that a 
committee constituted like the one referred to could give 
the time nor has it the money for such research, but a dis- 
tinct advance would be made if they should merely formu- 
late our ignorance of the subject. 

It might very properly be asked of the Committee what 
are the best proportion of grates for burning, say, buck- 
wheat, steve, or run of mine anthracite coal, or the different 
grades of bituminous, such as Cumberland, Pennsylvania, 
and the Western coals, which clinker very badly. If in 
response to such enquiries the Committee would say that 
they don’t know and cannot find out that anyone else does, 
it would be a gain. 

Then there is the disputed question of the value of water 
grates for burning anthracite. On some roads these are 
being abandoned, and ordinary cast-iron grates are used 
instead. Of shaking grates for bituminous coal there is a 
great variety.. Which are the best? The preferences 
which are felt by different master mechanics for certain 
types seem to rest on mere predilections, which have little 
or no sound facts or reasons to rest on. 

Comoustion, as every elementary book tells,us, is a chem- 
ical combination of the carbon and hydrogen of the coal 
with the oxygen of the air. To effect this combination 
they must be brought into contact and there must be an 
igniting temperature. To produce perfect combustion it 
is therefore of the utmost importance that the grate should 
be so proportioned and constructed as to admit air to the 
coal so as to completely permeate the whole mass, and, 
what is perhaps of equal importance, is that the coal should 
be adapted to the grate. Every fireman knows that if the 
fuel which is thrown on the fire varies in size from large 
lumps to that which is almost pulverized, that not nearly 
such good results can be obtained as are possible if the large 
lumps are broken up and the coal is assorted, so that that 
which is burned is of nearly uniform size, In the latter case 
the grate can be adapted to the fuel which is used, and the 
supply of air may be much more uniformly distributed 
through it. This is impossible if large lumps are thrown 
on the fire, because the air can come in contact with the 
fuel so long as it is in the solid form only at 
its surface, and this is much greater in small 
than in large lumps in proportion to their bulk. Thus a 
spherical lump containing ene cubic inch has very 
nearly five square inches of surface, whereas a lump con- 
taining ten cubic inches has only about two and a quarter 
square inches of surface per cubic inch of coal. It is there- 
fore very much easier to bring the air into contact with 
the fuel when it is broken up into small pieces than it is if 
the fire is fed with large lumps. But if it is very fine it 
will pack closely, and then unless the grate has many small 
openings it is difficult to supply enough air to the whole 
mass. 

To maintain good combustion it is essential, too, 
that the temperature of the fire should be kept above 
the point of ignition. If the temperature is reduced 
in any part of the fire below the point at which the 
gases will burn combustion is checked. Now, perhaps, 
few persons realize how much the temperature of a fire 
is reduced when fresh coal is thrown on it, It is not 
merely that the fuel must be heated from the external 
temperature to that of the fire, but as soon as the coal is 
heated it is converted into gas, and in that process a very 
large amount of heat is absorbed or becomes latent, Ran- 
kin called it the heat of gasification, which is very ex- 
pressive. This phenomena is exemplified if we heat water 
in the atmosphere to a temperature of 212 degrees. Todo this 
each pound of water will absorb 212 heat units, supposing 
its temperature was at zero in the beginning. If we con- 
tinue to add heat the whole pound will be converted into 
steam, whose temperature will not at any time exceed 
212 degrees. But to vaporize it besides the 212 units to heat 
the water it will require 966 additional units to convert the 
water into a gas. 

This is the heat of gassifioation which is absorbed 
or becomes latent when the water is changed from 
a liquid to a gaseous form. A similar phenomena 


occurs when fresh coal is thrown on the fire and is. 
converted into gas, the effect of which is to absorb. 


heat from the fire. If the amount so fed to the grate is. 


excessive the temperature about the fresh fuel may be Te 
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duced below the igniting point and combustion is thus 


partially or wholly arrested. The fuel and the grate 
should therefore bear such a relation to each other that 
the former may be distributed over the latter and so that 
‘air may be admitted through the whole mass of the fuel. 


One of the problems presented to the committee then, is’ 


to formulate such proportions for grates, as will most 
effectually accomplish this result, with different kinds of 
coal, 

But there are other questions relating to what has been 
called the environment of the fire which ought to be con- 
sidered. In Kent’s excellent Mechanical Engineers’ Pocket 
Book, he quotes Rankin, who says, ‘‘if disengaged carbon 
is maintained at the temperature of ignition, and supplied 
with oxygen sufficient for its eombustion, it burns while 
floating in the inflammable gas,’and forms red, yellow or 
white flame. The flame itself is apt to be chilled by radia- 
tion, as into the heating surface ef a steam boiler, so that 
the combustion is not completed, and part of the gas and 
smoke pass off unburned.” The temperature of water ina 
boiler with a steam pressure of 150 pounds per square inch 
is only 366 {degrees whilst the temperature of gaseous 
flame is about 4,000 degrees it will therefore be seen as 
observed by Frederick Siemans ‘“‘what a quenching effect 
the metal of the boiler,-which is of course at the tempera- 
ture of the water, has upon the flames.” Healso called at- 
tention to the fact that ‘‘when flame is brought into con- 
tact with any solid body, it is more or less quenched, accor- 
ding to the substance, size and temperature of the body. 
Take any ordinary illuminating gas flame, such, for in- 
stance, as a batswing, and place a glass rod or tube into 
the middle of it, the flame will immediately burn dull, and a 
large quantity of lamp-black will be deposited on the pieee 
of glass. This action is most marked when the rod is cold, 
but takes place, though in a less degree, at any temperature, 
for the reason that the material to be heated is necessarily 
always at a lower temperature than the flame, also owing 
to the disturbance in the combustion caused by contact 
of the solid substance with the flame.” Continuing, this 
distinguished authority announces this important principle 
in relation to combustion—‘“‘experiments I have made,” 
he says, ‘establish the following most important fact, 
namely, that a good flame, or in other words, perfect com- 
bustion can only take place in an open space or in one of 
sufficiently large size to allow the gases to burn out of con- 
tact with solid material.” This prineiple, it is believed, is 
of very great importance in the combustion of coal espe- 
cially in locomotives, many of which necessarily have a 
limited amount of space in their fireboxes. If these are too 
narrow, the flame must come in contact with the sides, 
and if they are shallow with the crown-sheet. Every fire- 
man has observed how prone the fire in a locomotive fire- 
box is to become dead along the sides and the front and 
back ends of the firebox. 


The fire here is in contact with the cold surfaces, and 
the flame comes in contact with solid material. It would 
seem to be wise, then, to widen the fireboxes of locomo- 
tives, whenever this is possible, and give them ample 
depth. This, however, can only be done in new designs, 
and shculd undoubtedly be aimed at in allcases. But can 
nothing be done in the existing forms and proportions of 
fireboxes? The deadening effect referred to is due to the 
contact of the fuel and the fire with the sides of the fire- 
box. This can be avoided by constructing the grates with 
dead plates or firebrick all around them and between the 
open part and the firebox plates. If these are inclined 
somewhat steeply they will keep the fuel away from the 
cold plates, or if made flat they will speedily be covered 
with ashes or cinders which will have the same effect. 
Combustion in a very shallow firebox would undoubtedly 
be improved by lowering the grate below the sides ofthe 
firebox when this is possible. The principle to which it is 
intended to direct the attention of the committee is that 
enunciated by Mr. Siemans, and the object to be aimed at 
is to construct grates so as ‘‘to allow the gases to burn 
a of contact with solid material,” as far as that is pos- 
sible. 

Another matter is also worthy of their attention—that is, 
the rate of combustion on grates. It does not seem to be at 
all certain that the principle which has been hastily as- 
sumed that the slower the combustion the greater is the 
economy. There probably is some rate for locomotives 
which is more economical than apy which is slower or 
faster, and it may be that this rate has some relations to 
the speed and the loads hauled. Be this as it may it seems 
very probable that a grate which is sufficiently large tq be 
economical when the maximum demands are to be made 
on it, would be too large for economy when the engine is 
hot consuming somuch steam. This suggests a grate of 
variable size, which perhaps is worthy of consideration by 
the committee, : 

There has lately, been some discussion with reference to 
the slope of grates in marine boilers and it has been advo- 
Cated that instead of sloping downward from the furnace 
doors they should incline the reverse way. In locomotives 
sloping grates have always been made lower at the front 
per than behind. Is it quite certain that this is the best 
orm of construction? In some kinds of engines this is 
i ae in order to get the rear axle under the firebox, 

ut in some other types it would be a distinct advantage 

to have it higher in front. 
Ps. collateral subject relating to grates is that of furnace 
rs. There can be no doubt of the fact that having the 
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furnace door open so large a portion of the time when a 
boiler is worked the hardest has a very deleterious effect 
upon the fire. Probably most engineers would agree that 
the steaming capacity of a locomotive boiler would be 
greatly diminished if the door was kept open all the time. 
There is every reason fer believing that the deleterious 
effect of having the door open is in proportion to the time 
it is open. Jn ordinary hand firing probably the door is 
open one third of the time, the effect of which is just one- 
third as bad as though it was open all the time. Is not 
some form of automatic opening door possible or some way 
of feeding coal to the fire without opening communication 
wide for the admission of cold air? 

The Committee has an opportunity of making an in- 
teresting and valuable report. 








TIMBER. 





AN INVESTIGATION OF 1TS CHARACTERISTICS AND PROPERTIES, 


Probably comparatively few of the practical railroad men 
of the country are aware of the extent of the work which 
has been undertaken by the Forestry Division of the United 
States Department of Agriculture, under the charge of the 
able chief of that division, Mr. B, E. Fernow. The results 
of this work have been given to the public in a series of 
bulletins, whose value has probably been appreciated by 
only a few of those who would be most benefited by the 
wealth of information which these bulletins contain. The 
conception of this work dates back about ten years, when 
Mr. Fernow was first appointed to the office he has since 
held, For several years no investigations were undertaken 
because the government anthorities would not supply the 
means for equipping a laboratory for making them. In 
1890 Prof. J. B. Johnson, of the Washington University in 
St. Louis, offered to co-operate with the Forestry Division, 
and those in charge of it were enabled to enter upon the 
mechanical tests in connection with the physical investiga- 
tions going on at the laboratory in Washington. Since 
then the work has progressed by fits and starts, as best it 
could be forwarded with the limited facilities which were 
supplied by those who control appropriations for such pur- 
poses. 

The investigations have been chiefly in relation to 
Southern timbers owing to the interest, taken in that 
branch of the great subject by Southern railroad com- 
panies, and their willingness to carry material to 
be tested free of charge. Over 20,000 tests of South- 
ern pines were made, and these were so thoroughly car- 
ried out that ‘here does not now seem any reason why they 
need ever be tested again. Another series of tests of hard- 
woods and cypress have been made which, although not car- 
ried out in so extensive ascale as those on the Southern pines, 
will, nevertheless give a better index of the strength and 
qualities of these species than has ever been obtained be- 
fore. These are now being put into form for publication. 

The object of this work is not only to give more definite 
knowledge of the range of strength values of our timber, 
but more especially to establish rules of inspection which 
will enable a wood consumer to select his material with 
knowledge as to its behavior and quality. It will thus be 
seen that this information will be of immense value to all 
eonsumers of wood, and this includes nearly the whole 
community, but it especiaily commends itself to railroad 
companies, who are perhaps the largest consumers of 
wood in the country. 

It is impossible in a short article like this to give any- 
thing like a complete idea of the scope of the work which 
has been laid out. It may be said, im the first place, that 
to give reliable information concerning the character of 
any species of timber it is essential to test and examine a 
large number of specimens of known origin, with infor- 
mation concerning the circumstances of their growth, so 
as to learn the causes of variation in their properties. 
It is expected by such a series of investigations to answer 
some of the following questions : 

‘‘What are the essential working properties of our 
various woods and by what circumstances are they in- 
fluenced ? 

‘‘How does age, rapidity of growth, time of felling and 
after treatment change quality iv different timbers? 

‘In what relation does structure stand to quality ? 

‘‘How far is weight a criterion of strength? 

‘‘What macroscopic or microscopic aids can be devised 
for determining quality from physical examination? 

‘‘What difference is there in wood of different parts of 
the tree? 

‘‘How far do climatic and soil condition influence 
quality ? 

‘‘In what respect does tapping for turpentine affect 
quality of pine timber?” 

A very complete system has been organized for collect- 
ing specimens and making the tests, the results ef which 
have been published in the series of bulletins already 
referred to, 

There has been difficulty in persuading the government 
authorities that this isa class of werk which is appropri- 
ate for a Government office that is, that it has a sufficient 
general interest and value to the community to justify the 
expenditure of public money. As has been pointed out, 
such an investigation to have the value and scope which it 
should have, and to accomplish the results aimed at, re- 
quires that a very large number of tests be made, with 
careful consideration of all the attending data. Thi® 

















necessarily involves considerable expenditure. A bill to 
appropriate $40,000 for these tests has been in Congress for 
several sessions without action. The money expended in — 
making these investigations has been largely derived from 
the general funds appropriated to the Forestry Division of 
the Department of Agriculture, but there is now a disposi- 
tion to abandon the work unless favorable action can be 
obtained on the bill referred to above. Those interested in 
the subject—-and this includes nearly all engineers, rail- 
road managers, and especially master car builders, archi- 
tects, etc.—may aid in securing the legislation required to 
continue the investigation by writing to their Congressman 
commending the work of the Forestry Division and urging 
action on the appropriation required to continue and com- 
plete the investigation and tests. It would be a public 
misfortune if these investigations were not continued and 
if the thorough work of Mr. Fernow was left incomplete. 








Notes. 





In the April numper of the Stetens Indicator Mr. Wm. 
Kent has an article on the heating value of the volatile por- 
tion of bituminous coal, in which he urges the need of 
data obtained from actual tests, and outlines asieries of ex- 
periments which he thinks would add greatly to the 
available knowledge on this subject. _He then says: Two 
questions upon which the proposed research may throw 
some light are: (1) What is the character of the volatile 
matter of the more higily bituminous coals; and (2) may 
it not be commercially practicable to get rid of the least 
valuable portion of {this volatile matter, by some kind of 
coking process, at the coal mines, and save freight not 
only upon it, but also on so much cf the fixed carbon 
which is wasted in the ordinary boiler furnace in the opera- 
tion of distilling the volatile matter? Ifany of the West- 
ern coals containing high percentages of oxygen contain it 
in such chemical combination that it can be removed at a 
comparatively low temperature at thecoal mine, it would 
appear that a partial coking of these coals at the mine 
would be commercially practicable. Even if the oxygen 
cannot be removed except at a high temperature, it may 
be found that it carries with it in distillation the valuable 
by-products which are obtained in the Otto-Hoffman and 
the Semet-Solvay coking processes, and that their exten- 
sive introduction in the West would pay. There is a possi- 
bility of fractional distillation of Western coals giving 
three valuable products, first, gas approximating in com- 
position to natural gas or methane, CH,, which could be 
utilized in factories within a certain distance; second , am- 
moniacal tar waters, containing valuable substances for 
use as fertilizers or in the chemical industries; third, 
smokeless coal or coke, which would be the final solution 
of the smoke problem in the Western cities. 





An official trial has also recently been made of the Belle} 
ville boilers constructed by Messrs. Maudsley Sons & Field, 
at their works in Greenwich, for the new twin screw 
steamer Kherson, built for the Russian volunteer fleet. The 
following were the conclusions drawn therefrom : 

‘* During the first three hours the evaporation was equa- 
to 9.2 pounds of water per pound of coal burned, and for © 
the first six hours 9 pounds of water. At the end of the 
sixth hour the fires were cleaned out, and again at the end 
of the tenth hour, and no allowance was made in the weight 
of coals. The mean results, it will be seen, are 8.88 pounds 
owafter evaporated per pound of coal, and 21.43 pounds 
of coal burned per square foot of grate area,” 





An account of some interesting researches on the value 
of paints for ironwork, made by Prof. J. Spennrath, has 
recently been published in the Deutsches Bauzeitung. As 
one result of these, Professor Spennrath concludes that 
none of the metallic oxides commonly used combine 
chemically with linseed oil, The drying process depends 
exclusively on an absorption of oxygen by the oil, which 
is facilitated by the presence of the pigment in a purely 
mechanical way. The value of the different pigments used 
varies. Thus, zinc white, when used for outside work, 
rapidly swells to double its previous volume, owing to the 
absorption of carbonic acid gas and water. Sulphuretted 
hydrogen will cause red or white lead to act in a similar 
way, but, when pure, Professor Spennrath considers these 
two latter pigments satisfactory. Carbon paints are very 
stable, as is heavy spar, but the covering power of the 
latter issmall. In order to test the relative durability of 
various paints, sheets of zinc were coated with a number 
of different kinds. The zinc was then dissolved away 
by acid, leaving a film of paint. All these films, it was 
found, could be destroyed by the action of dilute nitric 
or hydrochloric acids, while the vapors of sulphuric and 
acetic acids acted similarly. Alkaline fluids and gases also 
destroyed the paints rapidly. Pure water was found to 
be more injurious than salt water, and hence the destrue- 
tive action of sea water is to be attributed mainly to the 
mechanical effects of wash. Hot water was found to act 
more rapidly than cold. The most important discovery 
made was, however, the great influence oi temperature. 
Films, similar to those already described, completely lost 
their elasticity and became brittle when exposed to a 
temperature of 208 degrees Fabrenheit. Thers was, at the 
same time, a large contraction. Similar effects are pro- 
duced by prolonged exposure to considerably lower tem~ 
peratures. Blistering he finds to be due to theionercoat 
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of paint being so thick thatit has not hardened thoroughly 
before the second coat is applied.— Practical Engineer. 


The elevation of the tracks of the Pennsylvania road 
through Newark, N. J., will involve an expenditure of 
$8,000,000, and will require about five years to finish the 
work. The elevation will be about four miles long, and ] "|ée 
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where it crosses the Passaic River a four-track bridge will + ety. 3 : 
be erected. The elevated tracks will be onabank. The | te | EB et 
average depression of the streets will be about 5 feet, and “ = f : $ ou “aa 
the average elevation of the tracks about 15 feet. The 2 8 or J 6 . “4 ie et (2 
plans for the work are complete. i "4 ar one 3 ; | hy Ey i) 
a. . = ’ o j er . teal 

The Pennsylvania Railroad has contracted fortwo new -|-3|. |! a sh 5 | aA sig 3 eI fe & 
ferryboats for service on its Twenty-third street ferry. -% + 3 | "a > -| fF - < . u 7 
This new ferry, about to be established, is much longer ‘+ *~/— |i | tedr- % & ae m8 = 3 
than the present ones, and to reduce the time of the trip l <| qi =} 3 + o fs + A a ae Pr 
the new boats will be faster thau any now in the ser- =| |’: rb el akc et i ieee | 
vice of the company. They are to be capable of making leg b| 7 > of asi «9 | : 4/8 : 
15 miles per hour, This speed has necessitated more power- et ——$—4 | tote 8 te Z ae | 9 
ful engines, and they present some novel features. The o 3]! it e Stee “| fi t Se 
boats are to be 206 feet long over all and 65 feet beam, and . ¥ | “$l sho $3 
will have two decks, being in these respects identical with u i $13 2 ac 
thecompany’s standard boats. They will be propelled by | |) a25E41, [°°] ISFe He Si5 
twin screws at each end (or four screws in all), each shaft Bay * 3 > ws : Pare ji “Te “Se O55, 
being driven by a set of compound condensing engines, = oa ~e 
with one 20-inch high-pressure cylinder and two 32-inch rH 


low-pressure cylinders, all of 24-inch stroke. The three x 
cylinders will be connected to cranks 120 degrees apart. ih, Kee i ea ES 
Steam will be furnished by Ward water-tube boilers under Becta) aed 
assisted draft of }-inch of water. The steam pressure is : | 
to be 150 pounds per square inch. The boats are to be came. 
fitted with steam steering gear, lighted by electricity and } ie | 
heated by the indirect system, the fans for which will be : ik ~ 
driven by electric motors. Many of our readers are familiar 
with the screw ferryboats in service on the Hudson River, 
in which the engines drive a shaft extending the whole 
length of the boat and having a screw ateachend. The 
new boats have practically the same type of machinery, 
but it is doubled, so as to get the increased propelling power 
without great draft. One of the boats is to be built at the 
Cramp shipyards and the other by Chas. Hillman Ship- 
building Company. 





In maintaining high speeds over long distances it is im- 
portant to reduce the number of stops and the length of 
each stop to a minimum. Stops at water stations are 
among the most lengthy, and it isa wonder that means iH 
for taking water more quickly do not receive more atten- Lif | ; \/ 
tion. The Chicago & Northwestern road has realized the ; , 
importance of this matter and has put in several new 
water-station outfits, in which 10-inch or 12-inch stand- 
pipes are used. All valves and connections are equally 
large, and as a result it has been found that water from a 
50,000-galion tank set 23 feet above the ground can be de- 
livered through a 12-inch stand-pipe 300 feet away at the 
rate of 4,000 gallons per minute; and through a 10-inch 
stand-pipe located 800 feet away and connected to the 
tank by a i2-inch main at the rate of 3,200 gallons per 
minaite. We understand that tank stops, at which over 
8,000 gallons were taken, have been made in which the 

. train got away inside of three minutes, as against the five 
to seven minutes ordinarily consumed. In this case time 
is saved to every train taxing water at the station by an 
expenditure that we venture to state is less per minute 
of time saved than can be effected in any other way. 
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Hopper Gondola Car of 60,000 Pounds Capacity.— 
Central Railroad of New Jersey, 








Through the courtesy of Mr. C. A. Thompscn, Superin- | mabe fy ik: 
tendent of Motive Power of the Central Railroad of New | 

Jersey, we publish herewith the drawings of that com- 
pany’s latest hopper car of 60,000 pounds capacity. The 
car is 80 feet long outside of the end planking, 8 feet 11 
inches wide outside the planks and the sides are 8 feet 11 


HOPPER GONDOLA CAR OF 60,000 POUNDS CAPACITY.—CENTRAL RAILROAD OF NEW JERSEY. 
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inches high. The total length of the car over the dead blocks + ls 2 Hf Vn 

18 88 feet 2 inches and the width over the sills 8 feet 11 ad Ve | 2d] “ 

inches. a8 SI | == HeE= tin 

The frame consists of four {continuous sills, the center Hf or \ ,: - 

sills being 5 inches by 9 inches in section and the side sills qo x - apis os fel es os a 

5 inches by 12 inches. At the beginning of the hopper - 4 a3 y a 
S 


there are transverse blocks 5 inches by 9 inches in section, 
fitted between the center and side sills, and from these to 
the end sills there are short stringers. Directly in line 
with the dead blocks are ‘‘ bumper braces” extending from 
the end sills to the body bolsters. An interesting feature 
of this supplemental framing is the use of pocket castings 
at their ends. In Fig. 2 we give one of these castings in = ve 
detail, They are of cast iron, and, being fitted to the face - ‘“! 
of one timber and receiving the end of another, they take | ; | 
the place of mortises and tenons, and facilitate the re- 
moval of those timbers in repairs. The 5-inch by 9-inch 
** bridge blocks,” to which the, hopper doors ‘are hinged, 
are also framed to the sills by thejaid of these pocket cast- 
ings. From a point just back of the draft gear) and ex- Seni 1 
tending almost.to the center of the car, the space between es + ——+ 
the center sills is filled in solid by a timber 9} inches by 9 
inches in section. 
The hoppers are supported by heavy wrought iron straps 4 
that extend across the sloping bottom and up the inclined ae 
sides to the side sills where they are firmly bolted. The 
hopper doors are held by a mechanism that is entirely un- 
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HOPPER GONDOLA CAR OF 60,000 POUNDS CAPACITY.—CENTRAL RAILROAD OF NEW JERSEY. 
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Fig- 3. Draft Rigging for 60,000-Pounds Gondola Car. 


der the floor and between the doors, and is free from all 
danger of sticking. It consists of a toggle which is held 
down by cams on ashaft carried in the plate shown ex- 
tending down from the side sill. This shaft is locked by a 
suitable pawl and gravity dog. 

The presence of hoppers makes it impossible to use more 
than two truss rods, but these two are of liberal dimen- 
sions, being 14 inches im diameter with 1]-inch ends. They 
have been given a deep camber. 

The draft rigging is of the Schoen pressed steel type and 
is illustrated in Fig. 3. The stops, it will be seen, are in 
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Fig. 2. Pocket Castings. 


one piece of pressed steel on each timber and are set in at 
the center and bent over at the ends to mortise into the 
Umber. They are each secured by six bolts. The drawbar 
strap is Mr. Thompson’s design and is made semi-circular 
at the inner end and a cast-iron block fitted between it and 
the follower. This makes a stronger strap than the com- 
mon construction, A 4-inch angle iron is fitted into the 
face of the end sill to take the impact of the bracket of the 
coupler, 

The body-bolsters are composed of 10-inch by 1 inch top 
plates and 10-inch by 1}-inch bottom plates. The depth at 
the center is 6}:inches. The ends of the top plates are 
bent over the ends of the lower plates, and it will aleo be 
Seen from the section in Fig. 1 that the truss rod saddle 
Castings are interposed between the ends of the bolsters 
and the side sills. 

The car is carried on Fox pressed steel trucke, air-brakes 
and M. C. B. type of couplers, 








The St. Louis Convention of the American Society 
of Mechanical Engineers. 








os American Society of Mechanical Engineers will 
my: semi-annual convention at St. Louis, Mo., May 19 
' ane The headquarters of the society and its place 

olding sessions will be at the Southern Hotel, The 


list of professional papers to be read at this session is as 
follows: 


KeEep, WILLIAM J.: Strength of Cast Iron. 

+ i WiuramM: The Efficiency of aSteam Boiler. What 
is It . 

EtpripeE, A. H.: Tests of a Four-Cylinder Triple-Expan- 
sion Engine and Boiler. 

HALE, R.S.: Determining Moisture in Coal. 

KETTELL. CHARLES W.: A Study of the Proper Method of 
Determining the Strength of Pump Cylinders. 

Goss, W. F. M.: The Effect upon Diagrams of Long Pipe 
Connections for Steam Engine Indicators, 

CARPENTER, R. C.: A New Form of Calorimeter. 

HorrMaNn, J. D.: A Hydraulic Dynamometer. 

HENDERSON. GEORGE R.: Spring Tables. 

WHITHAM, Jay M.: Effect of Retarders in Fire Tubes of 
Steam Boilers. 

JAY M.: 


WHITHAM, 
Stokers. 

THuRsTON, R. H.: Superheated Steam. 

BRYAN, Wiiw1aM H.: Western River Steamers. 

ALBERGER, L. R.: A Self-Cooling Condenser. 

Porter, H. F. J.: Hollow Steel bo 

Hotton, F. R.: A Classification and Catalogue System for 
an Engineering Library. 

Murray, THomAs E.: A Steel Plate Fly-Wheel. 


The social features of the programme and the excursions 
planned give promise of much enjoyment and } refit. 


Experiments with Mechanical 








The PF ational Convention of Railroad Commissioners. 
The eighth annual convention of Railroad Commissioners 
will be held at the office of the Interstate Commerce Commis- 
sion, No. 1317 F street (Sun Building), in the city of Wash- 
ington, D, C., on Tuesday, May 19, 1896, at 11 o’clock in the 
forenoon. The Railroad Commissioners of al) States, and 
State officers charged with any duty in the supe: vision of 
railroads, are requested to attend and participate in the dis- 
cussion of such topics as may come before the conventicn. 
The Association of American Railway Accounting Officers is 
also invited to attend, or send delegates to the convention, 
and join in the consideration of such questions cf special in 
terest to their association as may arise. 

At the last convention committees were appointed on the 
following subjects and directed to report tot! enext conven- 
tion: 

1. Railway statistics. 

2. Uniform classification. 

3. Legislation. : 

4 Protection of publie interests during railway labor 
contests. 

5. Regulation of State and Interstate electric railways. 

6. Powers, duties and actual work accomplished by the 


several State Railroad Commissions during the year. 
7. Government control and government regulation of rail- 


“a 
8. Safety appliances. 
9. Pooling of freights and division of earnings. 


The following resolution was adopted at the last meeting : 
‘That a committee of five be appointed to select officers for 
and subjects to be presented at the next annual convention 
of this association, to solicit papers upon the same, either 
from members of the association or from those not connected 
with the organization, and to prepare, as far as possible, a 
programme of proceedings;” and the following committee on 
organization and programme for the next convention was 
named : George M. Woodruff, of Connecticut; G.G: Jordan of 
Georgia; Ira B. Mills, of Minnesota; E. C. Beddingfield, of 
North Carolina; Edward A. Moseley, Secretary of the Inter- 
state Commerce Commission. 

Members of former conventions are entitled to partic'pate 
in the discussion of subjects at the coming meeting. The 
various State Commissions should be represented by ful! 
boards, as faras possible, and to that end all Railroad Com! 
missioners “are earnestly requested to attend the coming 
meeting. 








Mr. Julian R. Lane has been appointed General Man-_ 
ager of the Macon & Birmingham Railway. 


Mr. N. E. Matthews has been appointed Purchasing 
Agent of the Ohio Southern, vice C. H. Roser. 


Mr. John T. Clark has been appointed Master Mechanic 
of the Northern Ohio, with headquarters at Delphos, O. 











Mr. C.H. Barnes has been appointed Division Master 
Mechanic of the Boston & Albany at West Springfield, 
Mass. 

Mr. Howard James has been appointed Purchasing 
Agent of the Eastern Railway of Minnesota, with offices at 
Duluth. 


Mr. Alfred Atwood has been appointed Locomotive 
Superintendent of the Mexican Railway to succeed Mr. E. 
G. Evens, resigned. 











Mr. Wm. H. Taft, for some time past Acting Superin- 
tendent of Motive Power of the Boston & Albany, has been 
appointed Superintendent of Motive Power. 





Charles H. Burnett has been appointed Purchasing Agent 
of the St. Lawrence & Adirondac Railway, with office at 
No. 51 East Forty-fourth street, New York. 








Mr. W. W. Finlay has resigned the Third Vice-Presi- 
dency of the Southern Railway, and it is said he will take 
@ pogition of responsibsility on the Great Northern. 








Major Edward Leslie, whose name is well-known to 
railroad men through the rotary snow plow that bears his 
name, died suddenly at Paterson, N. J., March 26. 





During the absence of President Samuel Spencer in 
Europe, Mr. A. S. Andrews, of Raleigh, N. C., First Vice- 
president of the Southern Railway, will act as President of 
the company. 





Mr. Thomas B. Purves, Jr., Master Mechanic of the Bos- 
ton & Albany Railroad, has been appointed Superintendent 
of Rolling Stock, and will have charge of both the car and 
locomotive departments. His headquarters are in Boston, 
Mass. 





Mr. David B. Carse, General Manager of Greenlee Bros. 
& Co , Chicago, manufacturers of wood working machinery, 
has returned from a three months’ trip in Europe, where 
he visited railroad shops and car works. 





Mr. T. D. Kline, who was reported as having accepted 
the general management of the Interoceanic Railway of 
Mexico, has declined the position, and there is no truth 
in the report that he is to resign as General Superin- 
tendent of the Central of Georgia. 





Mr. F. W. Morse, for some years Division Master Me- 
chanic of the Wabash Railroad, with headquarters at Fort 
Wayne, Ind., has been appointed Superintendent of Motive 
Power of the Grand Trunk road. He succeeds Mr. Her- 
bert Wallis, who has resigned from that position, which 
he held since 1873. 





Mr. George T. Anderson, late Superintendent of the In- 
diana Car and Foundry Company, has been appointed 
Superintendent of the Chicago, New York & Boston Re- 
frigerator Company, vice F. W. Brazier, lately appointed 
General Foreman of the car department of the Illinois Cen- 
tral. Mr. Anderson has charge of all the line cars, as well 
es the shops at Fifty-first street, Chicago. 





Mr. C. M. Higginson, after many years of service on th 
Chicago, Burlington & Quincy, has gone to the Atchison, 
Topeka & Santa Fe as assistant to the President, Mr. 
Higginson has done much on the Burlington system to 
establish uniformity and economical co-operation between 
different departments. He is a civil engineer and has had 
experience also in the locomotive and accounting depart- 
ments, and is well fitted in ability and experience to fill the 
position to which he has been called. 


Mr. James 8. Drake, General Superintendent of the 
New Jersey & New York Railroad, died at his home at 
Hillsdale, N. J.. on April 16. Mr. Drake began railroad 
seIvice as apprentice on the Grand Trunk 40 years 
ago. He was afterward Master Mechanic of the Portland 
& Rochester road in Maine. Later he occupied a similar 
position on the New York Elevated Railroad, and in 1879 
went tothe New Jersey & New York as Master Mechanic, 
In 1880 he was appointed Superintendent also, and for 
some years has given all his time to the latter office, 








Mr. Robert Miller, General Superintendent of the Michi- 
gan Central, is hereafter to be Superintendent of 
Motive Powerand Equipment. Mr. R. H. L’Hommedieu, 
former Assistant General Superintendent, becomes Mr. 
Miller’s successor as General Superintendent. Mr. Miller’s 
first position on the Michigan Central road was as Master 
Car Builder, with charge also of buildings and water- 
works, which position he occupied for eight years. In 
1884 he was transferred to the transportation ent, 
becoming in that year Assistant General intende 
and holding the office six years. In taking this nm 














tion he therefore returns to a line of work in which he 
was engaged for years. 





Mr. Herbert Wallis has resigned from the position of 
Mechanical Superintendent of the Grandi Trunk, after a 
service of 24 years in that capacity. Mr. Wallis received 
‘his early mechanical training at the Derby shops of the 
Midland Railway. In 1866 he became foreman in its Brad- 
ford shops, and in 1871 accepted the position of Assistant 
Mechanical Superintendent of the Grand Trunk Railway. 
In 1878 he was placed at the head of the department. As 
illustrating the growth of the business since Mr. Wallis has 
been Mechanical Superintendent, it is stated that the road’s 
locomotive equipment has grown from 353 to 808 engines, 
its passenger cars from 852 to 916, and its freight car equip- 
ment from 6,078 cars to 23,383 cars. Because of tariff 
restrictious, the road has manufactured many of its sup- 
plies that under other conditions would have been pur- 
chased, and a large variety of work has therefore been 
under his care. Mr. Wallis is highly esteemed in railroad 
and engineering circles. He was recently elected president 
of the Canadian Society of Civil Engineers. 





Mr. Charles E. Smart, General Master Mechanic of the 
Michigan Central, died at his home in Jackson, Mich., on 
March 29, after a short ‘liness. Mr. Smart had been 
General Master Mechanic of the Michigan Central since 
1885. He was born at Rochester, N. H., in 1840, and 
after serving as machinist apprentice in the East, went 
into the railroad shops at Niles, Mich. In 1860 he went to 
Vicksburg, Miss., working on the railroad between Vicks- 
burg and Jackson, and shortly afterward went to Cuba in 
charge of the machinery on a sugar plantation. He re- 
turned to the United States, and in 1863 worked for a 
short time in the Quincy shopsjof the C., B. & Q. R. R. 
After another short period spent in Cuba be accepted the 
position of foreman of the South Bend Iron Works, 
where he remained until 1872, when he became a locomo- 
tive engineer on the Missouri, lowa & Nebraska road. In 
1874 he went to the Michigan Central as a locomotive en- 
gineer, and a year later became Master Mechanic of the 
Mackinaw Division in charge of the locomotive and car 
departments. That office he held for 10 years, when he 
became General Master Mechanic of the road. 








The Butler & Pitisburg Railway Company was organized 
in the offices of the Carnegie Steel Company April 24th. 
J. T. O'Dell, of Boston, was chosen President. Andrew 
Carnegie and T. M. Carnegie, Jr., are directors. The 
Secretary was authorized to at once advertise for bids for 
construction of track and road bed. When completed the 
new road will be merged into the Pittsburgh, Shenango 
& Lake Erie Railroad. The Carnegie Steel Company 
guarantees the road at least three million tons of ore a 
year. 





The contract for building the new passenger station at 
Providence, R.I., together with the office and express 
buildings on either side of the station, has been let to 
Hortons & Hemmenway, of Providence, for $425,000. The 
contractors expect to begin work immediately, and are 
under obligation to have the buildings under roof by Jan. 
1. The basements of the three structures will be built of 
Leete’s Island granite, and the walls will be of buff brick 
with sandstone trimmings. The floors of the waiting- 
roonis and corridors will be marble in mosaic patterns, and 
the woodwork will be of quartered oak. The inside walls 
will be of enameled tile. 





Locomotive With Mason-Work Firebox.—Fig. 1. 


Locomotive Boiler with Mason-Work Firebox.* 





BY A. SOCHER, CHIEF ENGINEER OF THE ROYAL AUSTRIAN 
STATE RAILWAY IN LARBACH. 


In designing the locomotive boiler illustrated by Figs. 1 
and 2, the first and main object that was kept constantly in 
view was to obtain the greatest possible safety against ex 
plosion. 

That the boiler with a stayed firebox, built upon the Ste- 
phenson designs, is only partially satisfactory in this respect 
will be readily acknowledged. Even if;the locomotive boiler 
does not occupy a prominent place in the statistics of boiler 
explosions, it is simply that we have the conditions under 
which it works to thank, for railroad officials exercise the 
most painstaking oversight and most careful inspection in 
connection with their boilers as being a matter of the utmost 
importance to themselves. In spite of this, however, bad 
water, sulphurous coal, etc., give many unpleasant surprises 
to boiler inspectors. Hence, there is no doubt but that there 
is an actual and pressing necessity for a safer construction 
of locomotive boilers. 

Noteworthy efforts have been made of late years in this 
direction without as yet having fully satisfied all of the con- 
ditions of this exceedingly difficult problem. The reason 
for this may lie in the fact that the designs which have been 
brought out follow too closely the common type of boiler, 
by which a comparatively satisfactory reconstruction of the 
existing boiler becomes possible, but it will be confined be- 
tween limits that are cramped and well defined as to the 
form which it shall assume. 

From the following description it will be seen whether, 
or to what extent, this boiler is an improvement in form 
over the one that has just been denounced, and which is the 
prevailing type of the day. 

The construction of locomotive No. 8822 of the Royal Aus- 
trian State Railway was completed and the engine put into 
service in April, 1894. 

The construction of the boiler is exceedingly simple. The 
shell or barrel of the boiler ending in a smokebox, and the 
front tubesheet, are worthy of no particular attention. The 
stayed portion of the boiler has been entirely discarded. In 
its stead a cone-shaped drum is used that projects into the 
furnace, into the front side of which the tubes open. This 
drum is placed, so far as the products of combustion are con- 
cerned, entirely below the water level. The bottom line of 
the cone-shaped projection is straight, while at the top it 
curves over the double angle ofthe cone. 

A straight steam collecting drum or tube is used instead 
of a steam drum, into which the steam flows through a hol- 
low connection that is placed above the point where the 
most rapid generation takes place. At the back end there 
are the cab connections, on top are the safety valves, while 
the throttle is placed at the front. 

To this peculiar boiler the masonry firebox is added. This 
is closed at the top by a semicircular arch, which encloses 
the tubesheet drum already described. The arch rests upon 
brackets on either side and is independent of the remaining 
portion of the brickwork, which is locked to the sides of the 
firebox by specia) plates. The brickwork of the side and 
back walls of the firebox rest upon a cast iron frame that 

bas an opening on the inside which is closed against the tire 
itself by iron plates. At the front end, two rows of bricks 
project out far enough to protect the bottom of the tube- 
sheet drum from the direct action of the impinging flames. 
The back wall rests upon a rectangular fire frame, and is 
closed by a sliding door whose vertical motion is controlled 
by a movable guide, both guide and slide being balanced by 

a counterweight. There is nothing novel in thé arrange- 

ment of the grates, ashpan, clampers and the sheet-iron 

casing over the firebox. 
The expansion of the boiler has no effect upon the firebox 
since the latter is not connected to the shell, but is fastened 


* Translated from the Organfir die Fortschritte des Biscn- 
bahnwesens, 








by itself upon itsown frame. This arrangement has givenn 
trouble at all. 

The boiler was built at the machine shops of the Alpine 
Mountain Company (Alpinen Montangesellschaft) at Klagen- 
furt in 1893. The sheets are made of Martin basic steel from 
the Herkunst Works in Styria. 

The two portions of the barrel are each riveted on the 
longitudinal seam, and the same is done with both portions 
of the steam drum ; the shaped piece on the latter consisting 
of crucible cast steel. The mean inside diameter of the 
barrel is 3 feet 6.91 inches, with a thickness of .43 inch. The 
The front tube sheet has a thickness of .79 inch and the back 
.43 inch; into these there are placed 99 rolled Mannesmann 
tubes, having an inside diameter of 1.61 inches, and an outside 
diameter of 1.81 inches, with an average length of 12 feet 1.27 
inches between the tube sheets. These are expanded into 
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Locomotive With Mason-Work Firebox.—Fig. 2. 





place in the usual manner with copper ferrules. The heatitf 
surface of the tubes thus amounts to 505.9 square feet and tht 
total heating surface, including that portion of the tult 
sheet drum thatis subjected to the direct action of the flame 
amounts to 518.6 square feet. The steam pressure is ! 
atmospheres (180 pounds per squareinch). The boiler ¥* 
built into the locomotive No. \8822, that has a tender, undé 
the direction of the designers. The principal dimensions * 
compared with those of an ordinary boiler are as follows: 




















Boiler. New. Ordinary. 
Diameter of barrel............. 3 feet 6.91 inches 3 feet 6.91 inch 
Number of tubes............... 9 
Diameter of tubes guteide. soe 181 inches 2.20 ini 

a Rann eas a an 

Lengt' OE 3, E> vewechivtesd 12feet 1.27 “ 10 feet 9.92 
Heating surface in tubes...... 505.9 square feet : 
Total heating surface......... 518.6 ° “ +4 525.3 
Steam pressure.............005 1280 pounds 180 pounds 






After a number of tests both with and without 1oads,! 
all of which satisfactory results were obtained, the loc 
tive was placed in regular service in April, 1894, and ® 
along with six sister locomotives doing the same 
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remote from the designer so that he could not 
exerted any influence upon the results obtained in this ser- 
vice work. : 

After a service of seven months the locomotive was sent 
to the main shops at Knittelfeld, in order that a thorough 
inspection of the outside and inside of the boiler might be 
made for the purpose of ascertaining whether it had experi- 
enced any injury. 

After the steam drum had been removed it was possible to 
enter the boiler and inspect it to the remotest corner with- 
out removing the tubes, 

The sheets of the boiler, including the tubesheet drum, 
showed an even coating of scale over the whole surface to a 
thickness of about .04 inch, and this extended up to about 
the top of the average water line. 

Since the coating of scale showed small cracks, and as 
there were none at the angles where the three stays con- 
nected, it is safe to conclude that the boiler was subjected to 
a slight change of form that was detrimental to it. 

In the steam drum two flange bolts were broken; the 
reason being that the front end of the tube was bolted 
solidly to the throttle chamber. Later measurements 
showed that the drum had expanded by the heat @ inches 
more than the corresponding portion of the boiler between 
the two points of attachment. After making an allowance 
for the necessary play, the locomotive was put back into 
service without any improvement being made in the boiler. 
In the brickwork of the firebox no. improvement was neces- 
sary. A partial change was first made after it had been in 
service for 13 months. According to the results of the service 
as given in a report of a year’s work in comparison with the 
sister locomotives we have the following: 


Total of 
Locomotive. New. six ordinary. 
MORE Gino in hice dd sc Cucaewinenens 25,405.5 149,535.1 
Gross loads hauled ...........ssses+. 1,907,920 tons 11,235,655 tons 
Consumption of coal per mile....... 31.6 pounds 35.76 pounds 
Consumption of coal per 1,000 gross 
COG SB és gees cnadstweses.seseeas 678.0 “ 786.00 “ 


This shows a saving n oal consumption in favor of ex- 
perimental boiler, both in locomotive mileage and 1,000 ton 
miles, of about 11}¢ per cent. 

This saving is not an inconsiderable matter in itself, but 
it should also be taken into consideration that this was ob- 
tained almost entirely with a low-priced brown coal whose 
theoretical calorific power only amounted to 12,220 heat 
units, which of itself was not at all favorable to a better 
showing. 

OBSERVATIONS IN SERVICE. 

The generation of steam from a perfectly cold boiler re- 
quired, as was anticipated, from a half to three-quarters of 
an hour more time than with the ordinary boiler, while, on 
the other hand, after being housed it;would ,retain its press- 
ure for twelve hours, so that during this period the locomo- 
tive could be placed under a full head of steam ina few 
minutes, 

The generation of steam is rapid and the water level can 
be kept at a high point while the boiler is being forced to the 
utmost. That this is the case is proven by the fact that in- 
vestigation showed from the water line indicated on the in- 
side of the boiler that it had been run with the glass entirely 
filled. In this connection there is the very remarkable fact 
to be borne in mind that there was never any water carried 
over into the cylinders. 

The arrangement of the steam drum must be considered as 
a fortunate one and one tending to collect steam that is dry. 
The application of this form of construction to the ordinary 
locomotive boiler instead of the uncomely and wide opening 
in the barrel for the dangerous vertical steam dome, is there- 
fore certainly worthy of consideration. 

The tubes are of the ordinary thickness, but an applica- 
tion of a thicker tube for staying purposes to the outer cir- 
cle could be made to advantage. The bellied form of the 
tubesheet cannot be recommended for further application 
because the expanding of the tubes, especially those farthest 
from the center, is rendered difficult, and they are trouble- 
some to keep tight except by constant calking. 

On sultry summer days the radiation of heat from the 
firebox, especially from the back,was very oppressive. This 
difficulty was effectively met by the introduction of a brisk 
current of air in between the brickwork and the casing, but 
coupled with a loss of heat that was not an insignificant 
one. 

The manner in which, upon a further application of this 
new form of boiler, the radiation is to be checked as much 
as possible, while, at the same time; the action of the fire 
is to be increased, will be developed in a future communi- 
cation, 

The many promising results that have been obtained with 
this new form of boiler on the experimental locomotive have 
induced the management of the Royal Austrian State Rail- 
way to build a similar boiler for a special locomotive and 
also a larger one for a locomotive of series No. 88. 

The first, which will be a six-wheel coupled passenger en- 
gine,will soon be built and is already well on its way toward 
completion. 

It is clearly to be seen that the steam-producing efficiency 
of the perfectly water-cooled firebox will be raised by the 
increased evaporation induced by the greater length of 
tubes obtained by lengthening the tubesheet drum. The 
considerably higher temperature of the products of combus- 
tion at the start, due to the conditions under which the fire 
burns in this box lined with firebrick, requires that the 
tubes should be slightly longer in order that the tempera- 
oon of the gases entering the smokebox shall not be too 

igh. 

It has been thoroughly well established by experiment 
that in the Stephenson type of boiler there is no advantage 
in using tubes longer than 15 feet 9 inches, as far as steam 
production is concerned. 

With thts new form of boiler this length, which is the 
sreatest that is efficient at present, may be increased, and 
with it comes the possibility that locomotives, like those 
having eight wheels coupled, for example, which up to the 
present time carry a useless weight of long tubes in their 
boilers, may be equipped with boilers that are considerably 
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boiler is particularly well adapted for use on locomotives 
where bad feed water must be used, and where coal that 
contains a high percentage of sulphur must be burned. 
Finally, the new new boiler can well be used on construction 
locomotives, since these are, for the most part, in the hands 
of careless men. : 








‘Third Annual Convention of the Association of Rail- 


road Air-Brake Men. 


(Concluded from Page 76.) 

In the discussion the drain cup. received a good share of 
attention, and a number of meuibers found the only satis- 
factory way to clean it was to take it down entirely and 
remove the dirt either with steam or a lye bath. Mr. 
Farmer spoke on the defect card and advocated its use, as 
where brakes could not be repaired at the station where the 
defects where first noted, either from lack of time or facili- 
ties, the card would be a notification to parties further 
along the line to make the needed repairs. Mr. Frazer said 
that on the Southern Pacific they used blanks for reporting 
not only brake defects but also hot boxes and drawbars 
pulled out. Mr. Saunders said that on the Pennsylvania 
road blanks were used for reporting by inspectors and con- 
ductors. Both had to report and their reports were com- 
pared, and if they did not agree the man who failed to note 
a defect had to explain. Mr. Hawks, of the C. & A. Railway 
gave an interesting talk on maintenance, in the course of 
which he said that he had worked for the Alton over 40 
years, and that he used to have a leather bag that contained 
all the tools he needed for repairs. Now, we must have test 
yards, racks, and many tools and appliances. Since he 
began his career in air-brake work, such advances have been 
made that now he has the sixth kind of triple, the sixth 
pump and the third kind of hose. He used cards and blank 
reports that are filled out and sent to him. The chairman, 
Mr. Brodnax, gave the results of some experiments in trans- 
mission of air through three-quarter-inch pipe half a mile 
long, with the idea of saving expense where the air had to 
be carried a long distance. 

On the third day of the convention the report on “Main 
Reservoir and Connections” was read. The report is largely 
devoted to the location of the reservoir and to its volume. 
The location preferred is back of the eylinder saddle, between 
the frames. The other possible locations are under the 
moving board and under the foot plate. It should never be 
located on the tender if it is possible to ayoid it. A large 
main reservoir is advocated for the following reasons: 


Ist. Less delay in getting train charged for testing. 

2d. Increased safety through ability to quickly release and 
recharge after any es yremeg whether for stops, holding 
down grades, terminal tests, break in two, bursted hose or 
emergency application caused by engineer or trainmen. 

3d. Increased life of air-hose and air-pump, combined with 

ater efficiency of the latter, and also decreased wear and 

tter performance of engineer’s brake valve. 

4th. Less liability for triple valve to delay in releasing, 
and consequently wheels to slide. 

5th. Less moisture in triple valves and consequent freezing 
up in winter. 

For reasons given in the foregoing the committee recom- 
mend: 

ist. That the capacity of main reservoirs be made greater 
than now generally employed. Sixteen thousand cubic 
inches or over for passengers, and 20,000 cubic inches or 
over for freight. 

2d. That where practicable, they be placed on engines and 
not on tender. 

3d. That the air inlet and outlet be separated as far as 
possible, and the outlet be at the top of the reservoir. 

= That but two connections to the main reservoir be 
made. 
5th. That where possible, the pipes leading from pump to 
reservoir have a gradual incline for drainage toward the 
latter. 


This report was not discussed at any great length and the 
one that followed, on ‘‘Train Signals,” was not in type, but 
was read from the manuscript, and the members therefore 
were not able to discuss if. 

The reports of committees having been disposed of, the 
remainder of the session was devoted to topical discussions 
and to election of officers, etc. Nashville was chosen as the 
place of meeting for 1897. The officers elected were as fol- 
lows: President, S. D. Hutchins; First Vice-President, A. 
J. Cota; Second Vice-President, C. P. Cass; Third Vice- 
President, W. F. Brodnax; Secretary, P. M. Kilroy; Treas- 
urer, Otto Best. Resolutions of thanks were passed to those 
who had extended courtesies to the association, including 
railroads that had furnished help to committees by giving 
them the facilities for carrying out experiments, 








Experiments have, according to the Improvement Bul- 
letin, recently been made by Mr. A. W, Haacke respecting 
the amount of heat lost by radiation through steam pipes. 
The tests were directed to determine the relative losses of 
heat from, first, bare pipes; second, pipes ‘covered with 
1 inch of insulating composition; and third, pipes cov- 
ered with 1 inch of insulating composition and three lay- 
ers of hair felt. The testing surfaces consisted of three 
cast-iron steam pipes of §-inch external diameter, and 6 
feet long, with blank flanges on each end. The pipes 
were supplie( by steam that had been dried and so placed 
as to be subject to radiation and conduction under pre- 
cisely similar conditions, one being bare and two others 
covered, as before mentioned. The results of the experi- 
ment are quite interesting. With steam at a pressure of 
from 45 pounds to 60 pounds, out of a possible loss of 100 
per cent,, as much as 83 per cent. is saved by a 1-inch cov- 
ering of composition. If over this covering 1 inch and 14 
inches of hair felt with canvas is added, the extra saving 
is only 8} per cent. If 1 pound of coal is required to evap- 
orate 8 pounds of water into steam at 60 pounds pressure, 
then every square foot of uncovered steam-pipe wastes 64 
hundredweight of coal per year. Ata higher pressure of 
steam, and in cold weather, this loss is even greater. 


AC a a FS mS 


" ae olldlads. ta Stier gus” Wipdariners, the nine 








ee 


The Most Advantageous Dimensions for Locomotive 
Exhaust Pipes and Smoke Stacks.* 











BY INSPECTOR TROSKE, 
(Continued from page 47.) 
@. COMPARISON OF THE DIFFERENT FORMS OF STACKS. 

If we bring together the three forms of stacks that have — 
been considered, their own diameters and that of their — 
nozzles being the same, what has been said will be made 
clear. A reference to Plate II. and the related Table VII. 
brings this out. 

The tables are full of information in many ways: First 
they show the slight rise in the course of the eurves of 
cylindrical stacks over those of the conical, from which it 
again appears that those of the greatest flare have the high- 
est curves. Uptoacertain nozzle distance and with cer- 
tain stack diameters the curves of the cylindrical stacks are 
the highest, while those with an inclination of one in six are 
the lowest, and those of the one in twelve stacks are be- 
tween the two; then the first curve falls below that of the 
one in twelve stack, which also by a still further increase of 
the nozzle distance finally falls below that of the one in 
six stack. The larger the stack and the smaller the nozzle 
opening, just so much more striking do these differences be- 
come. 

The tables belonging to Plate VII. give some information 
regarding this noteworthy phenomena. They include the 
nozzle distances corresponding to three forms of stacks 
which have produced the highest vacuums with the five 
nozzles. These distances are here calculated from the bot. 
tom of the stack in order to keep the figures smaller. We 
next see that the maximum is reached considerably earlier 
with the cylindrical stack than it is with the conical, and in 
these latter again the less they flare open até the top, The 
two conical forms of stack can furthermore develop the 
same maximum.if the nozzle distance is correspondingly ad_ 
justed. In stacks with the smallest diameters of 14.76 inches 
for example a vacumn of 4.13 inches can be obtained with a 
nozzle diameter of 3.94inches for the one in twelve stacks the 
nozzle distance from the bottom of the stack must be 1 foot 
9.85 inches, for the one in six stacks this nozzle distance 
must be 2 feet 2.97 inches. In the same way with a cylindri_ 
cal stack of 14.76 inches diameter we get a vacuum of only 
0.2 inch less with a nozzle distance, measured from the bot- 
tom of the stack of 13.98 inches. 

We see, further, from Table XIV., that the necessary 
nozzle distance for obtaining the highest vacuum with all 
forms of stacks increases the smaller the nozzle diameter’ 








TABLE VI1.—SHORTENED STAOKS, 
4.—Cylindrical Stacks. 
1.—Stack Diameter = 14.76 inches. 





Nozzle Disansters in 





















Length of stack. nehes, 
aa 3.94|4 33(4.74|s 12|5.58 
_____ { Beginning. ..|3,70\4.04/4.37/4.45/4.45 
Weald lem@eh . occ. ccsctsvenscaenes Maximum. ..|3"94/4_9614.57/4.6514.57 
Shortened 11.81 inches........... Beginning. - - |3,11/3.43/3.74|3.8613 92 
i Maximum. ..}3,74/4.02)4.33/4.34|4.29 
- 1 foot 8.87 inches..... Beginning. .-|2_52/2. 81/3.11/3.27|3.41 
Maximuni...!3_56/3.83/4.10 4.13/4.13 
° 2 fevt 3.56 inches ..... Beginning. ..|1_57]1.85/2.13/2. 52 
Maximum... /3_3513,59|3.57|3.94|3.83 


Total fall in the vacuum for the beginnings. . |2.13/2.19}2.24/2. 





— 





2.—Stack Diameter = 15.75 inches. 

















Nozzle Diameters in 
Length of stack. inches. 

3.94/4.33 s.14{5.12[5.51 

Pall ome. ...cccccsctcscsccccean { Beatnaing. - -/3.43/3.76/4,09/4. 2314 
Maximum...|3.74/4.06/4.37/4.511)4.45 

Shortened 11.81 inches........... Beginning. .. ;2.82\3.11/3 62/3 
Maximum)... |3.58'3.89/4.18)4.27}4.21 
= 1 foot 8.87 inches. ..... Beginning. . . |2.20;2.48/2.78/3.02}3.19 
Maximum. ..|3.44/3.74/4.03/4.13)4.02 

+ 2 feet 3.56 inches.... .. Beginning. . .|1.34)1.61)|1.89}2.11/2, 
Maximum... |3,25/3°54|/3.84/3.94/3.83 
Total fall in the vacuum for the begmnings..|2.09|2.15|2,2019-1211.87 











Norge.—The figures give the vacuum in inches of water at the 
beginning with a nozzle position of 1 ft.6.9in., and the maximum 
values obtained, whose corresponding nozzle location varies with 
the diameter of the stack, 


3.—Stack Diameter - 16.73 inches. 





Nozzle diameters in 
inches. 








Length of Stack. 
8.04.88 4,745.19) 5.61 
Full length.........c-00+ e+e } Sa oot Els. sald 
Shortened 11.81 inches ....... preenetea 
“1 foot 8.87 inches... { esinning. « +-/t- 
- 2 feet 3.68 inches .. fom ee q 








Total fall in the vacuum for the beginnings.|y, 05/2. n12.t7)209}1.99 





4.—Stack Diameter = 17.72 inches. 





Nozzle d 
er 


'3.94}4.88\4.74)6.1916.51 


Length of Stack. 























Vall length cciiccicecedsss-0-¥ 
Shortened 11.8 inches......... 
“ 1 foot 8 inches..... 



































Ful 
Sho 





"SAND YOWO 9.409% poxswur sy (5 99°28 paw -uy go-gy “a 18°11) Suyuoqs0ys 





wIFL2 9967 eu 



















> sw 6b 





as of FS RER SE 
et 


os . a : 








LIWVIG Novis *u; €2°91= 431 3WVIG LS -wgz's 
as « > ow : = 8 E 3s 





























e=al =e 


SSIS T TT Py se 





















































































































































m 
a 
> 
a 
. bas | 
v6 Mm 
az 
+o 
+ 
; er 
35 
+ N 
N 
r 
mm 
Aj 
2 > 48 
— ; 
in 00'z 
es ez 
a :} sz 
ll 

































































3L3WVIG 31ZZ0N: 















































, . j ‘ 9 ' Reg ISL? 2967 au 
I Td RT j 4 pete; 1p 
j G i \s § | ; ! 
cd fed fe: HH fd fa Gt nt 
to + 4 a 
Fils pe lm (HT) GE Fs Ti] gd Fra) a 
ss & 8 or Te Bie f ¢ § g 
iwrens hetaes cad a he “ta7s Neeeeens on: bth ooo a ot =, ¥. aed FE ache 
" 9£’S}= OVLS 4 92"bI= UaLaWyig NOVLS Yi 8'21— ys 3Wyig WOVILS " 22°LI= 4g 
- EM ee sf sS seers sz 


a 


a 





ad 





Qo 


! 
w 





t 
| 
i 
! 







































































S2"y= 
































*e 


WVIG 31ZZ0N uy 

















mene “Hee “Tere os" 
‘ $2'S!= 43, 3WVIG Novis > %'¥I~ Y3L3WVIG YovIs $2!~ Y3L3WVIG YOVIS Sl Y313WVIG Novis § 
ae cI NI I NOLLYNIION: SHOVLS IvOINOD G3N3LYOHS °F] 








&= 4313 





"06 
| 
8 
= 
I 
& 
w 
- 
ul 
= 
= 
a 
4 
< 
bK 
” 


+e 
4 EL’9}< Y3LIWVIC WOVLS “urgz-s)- YILINVIG Novis “wy 








I 


Sd, 


9¢'¥1- ¥3L3aWVIG yoy, 
SHOVIs WOIYGNITA9 G4aN3LYOHSs - 




















+ 





2 
= 


ere 
’ 


it 
“st 


oz" 
az 
2 


we 


we 


et 


q 


Fe 
™ S2'p= 4313 Wvig 











3 
a8 6 = 
3127Z0N'™ Z1'g= ¥313NVvIG 





















ae 









2 “ans bbs a tdgngeirey 
1.—Stack Diameter = 11.81 inches. + te 
| Nozzle diameters in 
Length of stack. ae inches. — 











Full length «........0. ssssesees 
Shortened 11,81 inches....-.....4: 

$ 1 foot 8.87 inches..... 
2 feet 3.56 inches .... 








Total fall in the vacuum for the beginnings |2.00|2.20)2.32|2. 42.26 





2.—Stack diameter = 12.8 inches. 


Thus _ in‘ all three cases the variation is about the same, or 
3.94inches. This increase of the nozzle position shows that, 
according to Section VII[., the stream of steam issuing from 
a small nozzle under otherwise equal conditions forms a 
smaller cone than that issuing froma larger one, so that 
with the same location of the nozzle the full section of the 
stackjis filled later, which means that it is filled at a greater 
distance from the nozzle opening. Finally, Table VII. also 
shows that, with the nozzle in the same position and within 
the limits recommended above for practical work, the 





stack 
sharpest taper, as well as with 


with stacks shortened an equal 


1. Bya of 11.42 inches. 


2. By additional 


All of the shortened stacks 








Length of stack. 


Nozzle diameters in 
inches. 





[8.94)4..98\4.74 5.12)6.51 





Full length.......... eieacsdi veg 
Shortened 11.81 inches......... 


“ 








3.—Stack diameter = 14 76 inches. 





Length of stack. 


Nozzle diameter in 
inches, 











3.94)4 .33/4.74)5.12)5.51 

Full longth........0ceccesss si Eoginning.... ne a nt “€1) -8 
Shortened 11.81 inches.......... aaa... - me oo ne ne 
stat cen ae RE RE 

* 2 feot 3.56 inches... { Merimuna..._|8.3918.61/3-9014- 048.98 
1.83)1.93}2.07/2.11|2.05 





{Total fall in the vacuum for the begivnings. 





4.—Stack diameter = 15.75 inches. 

































































TABLE X. 


very noticeable diminution of 















































PII ag my Bee BP ys kp pe 
xhaus er cy and conica 
Nozzle. stacks by 15.75 inches, witha nozzle location of 18.9 table X. 
Diameter. inches below the bottom of the same. 
falls about as given in table XI 
Shortened Shortened Shortened 
11.81 in. 19.68 in. 27.56 in. 
Inches. Cyl ds 4 |Cyl.| | 4 |Cyl.| 2% é top is narrower. 
3.94 0.61 | 0.51 | 0.37 | 1.22 | 1.00 | 0.75 | 2.09 | 1.63 | 1.18 proposition erroneously stated 
4.33 0.65 | 0.53 | 0.41 | 1.28 | 1.06 | 0.81 | 2.15 | 1.75 | 1.30 
4.74 0.67 | 0.59 | 0.45 | 1.32 | 1 18 | 0.89 | 2.20 | 1.93 | 1.42 
5.12 0.61 | @.61 | 0 49 | 1.22 | 1.22 | 0.96 | 2.13 | 1.98 | 1.52 of the blast nozzle. 
5.51 0.55 | 0.61 | 0.51 | 1.10 | 1.20 | 0.98 | 1.97 | 1.97 | 1.54 
> fall in the vacuum, with 
TARLE XI. 

Total Shortening. | Cylindrical. Conical, ¥. Conical, 4. ened to nothing, The three cu 
11.81 inches. 0.0523 inch. 0.0483 inch. | 0.0378 inch. 5.51 inches. Their co-ordinates 
19.68 = 0.0624 “* 0.05685 “* 0.0446 “ 

" 0.0765 “ 0.0672 * 0.0517 ** 


the data. 






being equal to that of the waist of 
duced can be equalized, provided that the nozzle diameter 
is properly proportioned to the stack diameter. : 

IV.—EXPERIMENTS IN THE SHORTENED STACKS. 


The experiments with the 15 stacks heretofore discussed _ 
were now extended, so that the whole series was repeated 4 


tening of 7.81 inches. /Total, 27.16 inches. 


nozzles under,the same conditions as before. The results 
obtained for each of the three forms of stack ars given in 
Table X. and XL, andjfor the two nozzle positions in the 
accompanying Tables VIL. to IX. 

As a first result of the shortening of the stack there was a 


reduction was not in an exact ratio to the amount of short- 
ening, but was somewhat greater, as will be seen from 


For each inch of shortening in the abeve table the vacuum 
We see that this fallin the vacuum is considerably more 
for the cylindrical stacks than it is for the conical ones; and 
for the latter the loss is the greater as the opening at the 
Thus we find a skillfully demonstrated refutation of the 
the stack has a very subordinate influence upon the action 


This is shown still more clearly in Fig. 36. It gives the 


diameter of 17.72 inches and an original length of 7 feet 4.6 
inches, or five times the diameter, that are gradually short 


duced with nozzle openings of 3.94 inches, 4.74 inches and 


mental apparatus under the same conditions as the resto 







x ee < 
the others, 
the least, the 


vacuum 































amount, as follows: 


were tested with the e 


the vacuum produced. This 


by Zenner, that the height of 


cylindrical stacks having a 


rves show the vacuums pro- 


were obtained on the experi 








TABLE XIV.—CoMPARISON OF THE HIGHEST INDICATED VACUUMS AND THE CORRESPONDING DISTANCES OF THE EXHAUST NozzLas 


FROM THE LOWER ENDS OF STACKS OF EQUAL DIAMETERS, 
(a) Full Length Stacks. 





















































































































































































































































, | 
Wedinlé: @inaatter in Exhaust Nozzle Diameters. a Pines age wives ere themas~ 
Length of stack. inches. —_—__— ioe 1 oun. ase = of = 
3.94 4.38)4.74)5.12)5.51 Stacks. 3.94 in. | 4.33 in. * | 4.74 in. 5.12 in. 5.51 in. here indlente the ‘iltances from the 
aad Beginning. ...|2.82|3.17|3.58)3.86|4 06 al aera Gad r ee ere weed gt be yy 
PENGUh....++-rererrerverenee Maximum. .../3 78|4.13/4.55/4.74|4.74 g Sa: bebe 3 wg 8  F g | Si, distance from the nozzle to the nar- 
incl Beginning....|2 30|2.64|3.00|3.25|3.45 ma et es | 8 es | 5 es | gs oS | 5 | o& (Ergt patos Ge wae « Be 
Shortened 11,81 inches... ..--+- | Maximum. ...|3.62|3.96|4.35/4.49/4.51 2 | eo | 8 as | 6 as | 8 a3.| & | 9%: lemeutewab@etinn | 
a Beginning... .|1.81(2.11|2.40\2.6412.85 Diam.| Shape. 3 38 | 3 ag : ss 3 33 3 | 88 
1 foot 8.87 inches...) Maximum....|3.46|3.78]4.13/4.27|4.30 > |e b.| 2 ee i > | 2 ee. 
“8 feet 3.56 inches... { Besinning....|1.18/1.42/1.65)1.87/2.09 | | —— Se — —— —— * 
: **** | Maximum... ./3.19|3.52|3.84|3.98/3.98 Inches.| Inches,| Inches. |Inches.| Inches. |Inches.| Inches.|Inches.| Inches.|Inches.| Inches. | ¥ 
— Cylindrical..| 4.04 8.86 4.29 8.47 59 6.89 4.61 5.32 4.53 LAT | m3 
Total fall in the vacuum for the beginnings. |1-64)1.75}1.93/1.99]1.95 13.78 4 |\Conical yy...) 4.37 | 18.70 | 4.78 | 18.31 | 5.14 | 17.13 | 5.28 | 15.55 28 | 13.00 | % 
P""| a's | gags | ac7r | e3cog | 5.15 | 21.85 | 5.32 | 20.67 | 5.37 | 19.29 é 
=— f\Qylindrical..| 3-94 | 18.98 | 4.96 | 18.78 | 4:57 | 13.00 | 4.65 | 12.21 | 4.57 | 10.08 | its 
14.76 4 |Conical vy...| 4.13 | 21.85 | 4.49 | 21.65 | 4.94 | 20.87 | 5.11 | 20.08 | 5.12 | 17.92 | y 
TABLE LX. C,—CoNICAL STACKS WITH AN INCLINATION OF 1 IN 6, en eet ° He ge ie — 2 aa oe a ‘2 Py nN 
ndrical.. ‘ 7 q 2 ‘ ; 51 | 16. . 4 
1—-Staes Deaasee = E45 eee. 15.75 | |Conical y-.-| 3.78 | 25.00 | 4.13 | 25.00 | 4:55 | 24:21 | 474 | 19:49 | 4:74 | 21.08 - x. 
i e 3.78 | 30.51 | 4.15 | 30.51 | 4.57 | 29.73 | 4.74 | 28.94 | 4:80-| 26.58 lant STANCE 
Nozzle diameter in meee ere ae . 
Length of Stack. inches. (b) Stacks Shortened 11.81 Inches (300 mm.). 
8 .94)4.3314.74)5.12)5.51 § ————_—_—_——_— - ony 
Beginning. .. |3.84/4.31/4.8815.15/5.32 Exhaust Nozzle Diameters, The stack of 13.78 in. diameter 
Full lemgthi.ccccocsiosione cée-ceen {Sitaimua. 4 4.98 5.35 5.73 5.87 5.90 sais 3% ee was not shortened. 
A nning...|3. B -23\4. 6 
Shortened 11.81 inches.......... Maximum... {4 5714.96 5.26 5.34)5.28 Stacks. 3.94 in. 438in. =| 4.74 in 5.12 in. 5.51 in, 
eg inning... |Z. le ; \e é L we 
1 foot 8.87 inches .... ee os a ee aisle ; 8 : 3 | FR ry 3 & 
“ 9 feet 3.56 inches..... 4 Beginning. ..|2.17/2.50)2.87/8.08)8. i oF ae ee ; ag ; : ¥ 
" mama ee ep e | 98] 2 | 8) & | 28| 2 | s8| 2 | ss ‘ 
| — — — 
Total fall in the vacuum for the beginnings. |1-67/1.81|2.01|2.07/2.09 piam.| Shape. 8 Se 3 Ss gs | 83/8 Ss 8 Ss 3 
= > Z > Z P| % SA > Z W 
2.—Stack Diameter = 12.8 inches. Inches. Inches.| Inches.| Inches. Inches. | Inches.| Inches.|Inehes.| Inches. | Inches.| Inches. 4 
\Cylindrical..| 3.74 | 19.10 | 4.02 | 18.70 | 4.33 | 1772 | 4.34 | 15.55 | 4.29 | 13.98 
genes 14.76 4 \Conical yy...| 3.88 | 24.02 | 4.92 | 28.62 | 4.59 | 22.64 | 4:75 | 21:96 | 4:78 | 20.98 y 
" Yee, “.{| 388 | 98:85 | 4.97 | 98.35 | 4.61 | 27.36 | 4.76 | 26.88 | 4:79 | 25.40 Ny 
Beade sheete \Oylindrical..| 3.58 | 23.43 | 8.89 | 21.8 | 4.18 | 21.296 | 427 | 20.98 | 4.21 | 16.54 > 
Lanai of Seay. rarstes 15.75 4 |Conical ee: 3.62 | 29.73 | 3.96 | 98.15 | 4.35 | 27:56 | 4.49 | 28.58 | 4:51 | 26-41 Bik 
3.94)4.33)4.74 5.12\6.51 | ms ---| 3.58 31.30 3.96 31.30 4.35 | 30.71 | 4.49 30.32 4.57 28.15 
Beginning... 3.43|3.86|4.37|4.69\4.92 ; Penge fe: 
Ball long ttt... .s6: ¢scscccossaces Maximum... |4.65/5.06/5.41/5.4915.59 (c) Stacks Shortened 19.68 in. (600 mm.) 
Shortened 11.81 inches... ..... Beginning. Oe tals ale Wein ns e 
- 1 foot 8.87 inches .... ee ce ee ee 5 ass ee Exhaust Nozzle Diameters. The stack of 13.78 in. diameter 
0 Beginning. . . |1.79|2.13|2.52|2.76|2.92 was not shortened. 
2 feot 3.56 inches... } Merinvum.. [9,67/4.00/4.2614.33|4.25 
Stacks. 3.94 in. 4.33 in. 474 in. 5.12 in. 5.51 in, 
Total fall in the vacuum for the beginnings. 1.64}1.73|t.85]1.9811.97 onan 
eis 7 g ‘ : ‘ : . - “h2 1 
| 8g) a}45) 4/43} ¢] 43} a] 4 ae - 
3 —Stack Diame'er = 14.76 inches. 5 06 Ss 2° =) cs =] 23 5 23 
% s | W!|s i | 3 | i g Bei 3 33 
iam. Shape, 3 ) 3 3 3 oo Ci 
Noszle diameter in > | zZ r lz b |Z > | gz > lw 
Length of stack. inches, —_ 
—_— Inches. | inches.| Inches,|Inches.| Inches.|Inches,| Inches.|Inches,| Inches.|Inches.| Inch 
[8.94/4.83(4.74)5.12)5.51 Ovlindrical..| 3.56 | 22.44 | 3.83 | 22.95 | 4.11 | 20.87 | 4.13 | 20.28 | 4.08 | 18.31 
14.76.4 |Conical yy...| 3.62 | 26.38 | 3.98 | 26.18 | 430 | 24.80 | 4.41 | 26.21 | 441 | 22.66 
Full length Beginning . .. |2.58}2.95|3.37/3. 70|3.96 ws "| 3.64 | 30.82 | 4.0§ | 90.92 | 4.33 | 28.74 | 4.45 | 28.15 | 4.47 | 26.58 
ee Kee EERE MEN .y, /Oece | $8 HS | ae Be te | Be te Be | te | Be 
nning.... |2.13/2. -13/3.39 15.75. D es a a a < ‘ é * 
Shortened 11.81 inches, .......+. { Macias. 8-88|4-27/4-6114-7614-79 Uo FL] 3143 | 3030 | Bize | si:s0 | 4.13 | 31:30 | 4.99 | 31.30 | 4°33 | 29:73 
« . . (1.68)2.00)2.34/2.66/2.87 
1 feot 8.87 inches ...... Maximum.....|3.64|4.03/4. 33/4. 4514.47 
“ 2 feet 3.56 inches ...... a Ss a He a 4 (d) Stacks Shortened 27.56 in. (700 mm.) 
Total fall in the vacuum for the beginnings. (1.40{1.51'1.64\1.73)1.76 
re»: Exhaust Nozzle Diameters. The stack of 13.78 in. diame 
4.—Stack Diameter = 15.75 inches. pies Sey 
‘ Stacks. 3.04 in. 4.08 in. 4.74 in. 5.12 in, 5.51 in. 
Nozzle diameter in : ; E : 
Length of Stack. inches, Pom Oe g| 4 8 ¢| a S. | gh tat at oe 
— 3.94(4.38|4.74)5 12)5.51 é 3 g cF : a3 | & F B | as 
” ¥r Diam.| Shape. 3 33 3 $}-3 8s 
Fulllength. .... ..... waitin Heginning.. “le rela isla > Zz > Zz > PA > Zz > Zz 
: = 15/4. 
Shortened 11.81 inches .. Beginning... .|1.77/2.07/2. . Inches. 'Inches.| Inches.|Inches.| Inches.|Inches.| Inches.Inches.| Inches.|Inche .| Inches.| 
tot at inches { Sea LEME yee MeN ES | RB | Ee | BE Ge | ea | th | Be ae | Be 
aot nehes...... ond ‘y of 3 eee . . 5 e ’ é \e a . 
“thease, |e a pow te | eel ie ee te es | to) eel tees 
{ Maximum... -19)8.64)5.80)4.08/4.06 5.75.1 \Conical yy...) 3.19 | 31.30 3 3t'30 3-84 31.30 3.8 31.30 398 io 
Total fall in the vacuum for the beginnings.|1.19'1.30|1.41)1.62/1.64 me Rect Pye eon Pe meld Parte: Sead! Ber 
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From this diagram we see that the highest vacuum was 
obtained with a stack length of 6 feet 7.53 inches, which is 
about 4.7 times the diameter, that it falls rapidly with the 
decreasing length until at 2 feet 7.5 inches it begins to drop 
more slowly, and gradually dies away at the zero point. 
We see, therefore, that with stacks having a length of from 
2 feet 6 inches to 2 feet 11 inches, measured from the nozzle 
opening, or a length equal to about twice the diameter, air 
comes in from above and that this influx increases as the 
length decreases. The current of steam with its surround- 
ing mantel of air no longer fills the whole sectional area of 
the stack, and consequently the external air can be drawn 
into the apparatus. The same phenomenon was also observed 
by Zenner and Priismann. 

From tables X. and XI. it also follows that the same vac- 
uum can beobtained with different lengths of stacks having 
the same diameters if the position of the nozzle is properly 
adjusted. 

The shorter the actual stack, by justso much must the 
position of the nozzle be lowered if the vacuum is to remain 
the same, and the longer the stack, the higher must the 
nozzle be placed. 

The great influence that a lowering of the nozzle has upon 
the vacuum, especially when the stack has been shortened, 
is ees shown in Table XIT. 


TABLE XIL. 
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vy Increase of the vacuum for a stack 15.75 inches in diam- 
2 eter, that had been shortened 19.68 inches as above. 
oe when the position of the exhaust nozzle is dropped 
= from 19.68 inches to 39.37 inches below the bottom, 
oe the total height thus remaining unchanged. 
$38 
FEE Conical, yy i Conical, 4 incli 
£a8 : onical, yy in- onical, ¢ inclina- 
ra) Cylindrical. clination, tion. 
3.94 |From 2.28 to 3.37 in.|“ rom 1.89 te 2.95 in.| From 1.48 to 3.15 in, 
= 47.4 per cent. = 75.0 per cent. = 116 per cent. 
4.33 |From 2.56 to 3.7 in.|From 2.19 to 3.62 in.|From 1,77 to 3.50 in. 
= 44.6 per cent, = 65.7 per cent. = 97.7 per cent. 
4.74 |From 2.83 to 4 in, =|From 2.48 to 4.03 in.| From 2,05 to 3.88 in, 
41.0 per cent. = 62.3 per cent. = 88.4 per cent. 
5.12 | From 3.08 to 4.13 in.|From 2 72 mee -> = in.| From 2.30 to 4.67 in, 
= 34.6 per cent. + = 53.6 pe = 76.9 per cent. 
5.51 |From 8.25 to 4.02 in.|From 2. 8 to a ny in,| From 2,52 to 4.21 in. 
= 23.6 per cent. = 45.0 per cent. = 67.1 per cent. 














It is worthy of noting just here that where the foregoing 
position of the exhaust nozzle was 19.68 inches (500 milli 
meters) from the bottom of the stack, the vacuum belonging 
to the cylindrical stacks was almost exactly .8 inch higher 
for each of the five diameters of nozzles than that belong- 
ing to the conical stacks, with an inclination of 4, and abou 
.35 in. greater than those with an inclination of 4; while 
when the nozzle was dropped to 39.37 inches the vacuums 
were practically the same. The same difference of from .35 
inch to .8in, can also be observed in the diagrams of the 
curves accompanying the text. It should be thoroughly un- 
derstood right here that all the text relating to the six 
plates, inclusive of the technical portions, was first compiled 
after the latter had been entirely completed. 

The corresponderce of the vacuum with the nozzle at a dis- 
tance of 39.37 inches which has been mentioned, is probably 
due to the fact that the stack will be filled with the curren 
of steam in its smallest cross-section when the nozzle stands 
at 27.5inches so that at 39.37 inches it (1,000 mm.), taking the 
loss of velocity into consideration, the vacuums will be the 
same for all three forms. 

The question as to how much the nozzle distance must be 
increased for a given shortening of the stack, if the same 
vacuum is to be n aintained as belonging to the unshortened 
stack is answered in Table XIII. 

















TABLE XI. 
The increase in the nozzel distance required for 
Shape of maintaining a constant vacuum, when the stack 
Stack. is shortened by 
11.81 in. 19.68 in, 27.56 in. 
Cylindrical 12,60 in. 18.90 in. to 20 in.|27.5 to 2 in, (with 
; diameters of 17.75 
Conical in, only or more. 
inel. 7.87 in, 13.00 in, 18.9 in. 
Conical 3 
incl, 3.94 in, to 4,74 in, 7.87 in. 12.6in, 

















From this it will be seen that the increase of distance is 
less than the amountofthe shortening with the conicai 
stacks, while with the cylindrical stacks it remains about 
the same. It appears, too, that the total working height of 
the former from the aozzle to the top of the stack is not the 
same, but decreases as the stack is shortened by the corres- 
pondiag failure of the nozzle distance to keep pace with the 
same, and this also holds true the wider the opening at the 


top. For example, suppose a conical stack with an inclina- 
tion of § to be shortened at the top 3.94 inches (100 mm,", the 
corresponding increase of nozzle distance would be about 
1.6 inches, while fora stack having an incliuation of 7, it 
would be about 2.6 inches. 

Itis an interesting conclusion to be drawn from tables X. 
and XI. that, as shown by table XIV. which follows, it is 
possible to maintain the same maximum vacuum with dif- 
ferent shapes and lengths of stacks by merely changing the 
position of the exhaust nozzle. 

(To be Continued.) 








Trade Catalogues. 


{In 1894 the Master Car-Builders’ Association, for convenience in 
the filing and preservation of pamphlets, catalogues, specifications, 
etc., adopted a number of standard sizes. These are given here in 
order that the size of the publications of this kind, which are 
notieed under this head, may be compared with the standards, and 
it may be known whether they conform thereto. 

It seems very desirable that all trade catal es published should 
conform to the standard sizes adopted by the Master Car Builders’ 
Association, and therefore in noticing catalogues hereafter it will 

stated in brackets whether they areor are not of one of the 
standard sizes.] 


STANDARDS. 
For postal-card circularsS...............+5 ..3%4 inches by 6% inches. 
3% inches by 6 inches, 
Pamphlets and trade catalogues.......... 6 inches by 9 inches. 
9 inches by 12 inches. 
Specifications and letter-paper.............. 84 iaches by 10% inches. 


THE ‘‘CLEVAUC” STEAM SPECIALTIES. The Clarence E. 
Van Auken Co., 166-174 South Clinton street, Chicago, 
Til. 40 pages, 6 ‘inches by 9 inches. 


The specialties illustrated in this catalogue bear the stamp 
of originality combined with neatness and simplicity of de- 
sign. The company say their line of steam specialties is 
larger and more complete than that of any other concern, 
and the catalogue certainly shows an extensiveline of these 
goods. The first illustration is of a safety water column, 
the alarm valve of which is worked by buckets instead of 
floats. These are always full of water and are in no 
danger of collapse. Then follow regulators for high 
and low pressures, noiseless back-pressure valves for either 
horizontal or vertical pipes, pump governors for elevator 
and water works pumps, house pump governors, air com- 
pressor governors, automatic receiving tanks and gover- 
nors for modern heating systems, damper regulators, tem- 
perature regulators, syphon automatic air valves, high and 
low pressure steam traps and other devices. The most ap- 
proved methods of applying some of these mechanisms are 
illustrated by diagrams. The steam traps mentioned are 
constructed on a new principle, giving continuous dis- 
charge, and operating without pressure in the trap. The 
cover can be removed while it is in operation without shut- 
ting off the pressure. Some of these trapsare operating in 
plants carrying 225 pounds pressure. 

The catalogue is embellished by numerous full-page il- 
lustrations of notable buildings in which the Clevauc 
specialties are in use, 

ILLUSTRATIONS OF THE SPECIAL LINE OF MACHINE TOOLS, 


For Working Iron and Steel Plates, Bars and Structural 
Shapes. Built by Hilles & Jones Compaty, Willming- 


ton, Del., 82 pages, 83 by 12 inches. 
This publication was evidently intended to be of the stand- 
ard size of 9 by 12, but the binder has trimmed it a quarter 
of an inch too small in one direction. It consists as its 
title implies of illustrations only, without any descriptive 
matter relating to the machines represented. The engrav- 
ings are mostly of the half tone varicty. These represent a 
number of heavy shearing and punching machines, plate 
planers, beam coping and straightening machines, bending 
rolisand a milling machine. The illustrations in the latter 
part are very good wood engravings, and are generally 
very fair, but some of them would have been improved 
if the machines had been a little more carefully painted 
before they were photographed. 

The illustration on page 10 isan example, some of the 
cast iron of which looks as though it was suffering from a 
cutaneous eruption. In view of the importance of photog. 
raphy to the mercantile department of mechanical engineer- 
ing, it may be expected that in the near future, a photog- 
raphing room, provided with the best light and other 
accessories for producing good pictures will be required in 
every first class establishment. 

THE A gtetngd WATER bd Sayer pone. ine tag “9 

a ‘ompan uildi: icago, 

16 pages, 6§ by Of i rd GNot ctendaind son.) 

This pamphlet gives first an isometrical view of one of 
their boilers, with part of the brick work removed, and 
then a longitudinal section in outline. After this what is 
called a ‘“ description” of the boiler is given, but which is 


"here it that 
given a fuller and clearer description of their boiler, 


headers, but there is no description of these ‘* head- 


priregetinre epi 


that the reader could get a clear idea of its construction 
that then the vaunting of its merits, would produce a 
much greater impression than it now does. It should 
remembered in writing such literature, that nine read 
out of ten, are absolutely ignorant of the construction o 





the objects described. The first thing to do then—and gen. _ 
erally the first thing the reader wants to know—is how is 





it made? and how does it work? After he understands _ 
this, then it is in order to boast of its merits. To illustrate | 


what we mean—something is said about the tubes © 


of the boiler being expanded in the wrought stee 


ers,” and although they may, and probably do, have 
all the merits claimed for them, yet a person about to buy 
a boiler before doing so would certainly want to know 
more about them than the makers have told us in the pub- 
lication which is here reviewed. The rule to be observed 
is to describe first as fully and as clearly as possible, and 
then boast, brag and hustle afterwards. ; 
Perspective views of a 4,000 horse-power installment of 
these boilers, for the North Chicago Railway ; two others, 
showing ‘‘ headers” and drums, ready for shipment; an 
outside view of a power station ; other engravings, show- 





































































ing a boiler front, the inside of the works and a sectional r 
view of the building of the Second Avenue Traction Com- ~ 


pany of Pittsburgh, Pa., are given. Lists of users of these 
boilers, and testimonials of their merits are also added. 


























“THE NORWALK” AIR AND GAS COMPRESSOR. 
ured by the Norwalk Iron Works Company, South Nor- 
“ant Conn., 106 pages, 7 by 98 inches. (Not standard 
size. 

The extended use of compressed air for so many purposes 
gives especial interest at the present time to a cataiogue 
devoted to machinery of this class. Interest, too, is greatly 
increased when the subject is treated as well as it is in the 
publication before us, and which is evidence of the fact to 
which we have often called attention, that the best litera- 
ture relating to many subjects is now found in catalogues 
of this kind. 

The extent and the variety of uses to which compressed 
air is now used is indicated by the following observations 
in the introduction to this book. It is there said: ‘‘ Old 
uses (of compressed air) have been extended; abandoned 
plans have been revived and economically carried out; many 
new processes, using compressors, have been developed, 
and experimenters are still busily engaged in further ex- 
tending the uses of compressed air, We have been called 
upon to build machines to develop heat, and to produce 
cold; to move air with a force hardly greater than the 
breath of a child, and to blow a shot from a cannon; to 
lift tons of iron, and to clean a watch; to steer a vessel and 
to launch the torpedo to destroy her.” 

The book begins with a general introduction of the sub 
ject, which is followed by illustrations of eight differen 
patterns of compressors, which have been successively de 
veloped. A brief description of their points of difference is 
given, but would have been more satisfactory if it had been 
made fuller and had been illustrated with sectional views 
Twelve pages are then devoted to a description of the prin 
ciples and the construction of the ‘‘ Norwalk Compressors, 
which is illustrated by another drawing of one of them 
with some of the internal parts represented by dotted 
lines. A chapter on -the capacity of these machines is 
followed by very good engravings and descriptions of the 
different patterns and types which are made. There are 
in all 26 different air compressors and six gas compressors 
illustrated. Besides these there are three special com- 
pressors shown which are intended for charging pneumatic 
locomotives, several forms of the latter being also show?, 

A view of Captain Glassford’s army balloon, which wai 
inflated with hydrogen gas that was compressed in ste¢l 
tanks by one of these machines, is given, and also one o 
the dynamite cruiser Vesuvius whose guns are operated 
by air compressed by a Norwalk machine to a pressure of 
5,000 pounds per square inch. There is also an engravilg 
of a compressor for the monitor Terror, on which cot 
pressed air is used for many purposes as a substitute fot 
steam in places remote from the boilers, or when exhaus! 
steam would be a menace to health and safety. 

A disappearing gun and carriage erected at the entrance 
of New York harbor is also shown, which is loaded, moved 
into position and aimed by compressed air. At the end 
the book a number of special forms of compressors—som 
with oscillating cylinders and others placed vertically—at 
shown. The catalogue ends with an essay on the efficien¢ 
of compressed air engines, another on the requirements of 
rock drills and a very good index. 

The book is well printed on good paper and the engra’ 
ings are excellent. The only criticism for which ther 
seems to be any ground is that it is not a standard size av 
the cover has a sort of gay and frisky style hardly contis* 
ent with the sober character of the subject and the conten! 
of the book. 

RvLEs, Darling, Brown & Sharp, Providence, R. I. ! 
pages. 3 by 54 inches. (Not standard size.) 
The purpose of this little catalogue is to describe the wel” 
known steel rules made by this company. It is also a” 
nounced that they now make “tempered rules” as accu 
ately graduated as the. Standard. or soft, rules are. 
catalogue contains engravings and _ tables of sizes, etc. 
this company’s products, 


Manufact- 
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Milling Machine for Horizontal and Vertical Milling. 








Most of the milling operations in which our readers are in- 
terested are heavy enough to require a machine of more 
than ordinary strength, and it may be truly said that if 
nilling tools are to supplant the planer to any great extent 
they must be of a very substantial character. The machine 
we illustrate has been designed by the firm of Bement, 
Miles & Company, Philadelphia, Pa., with a full knowledge 
of this fact, and is capable of doing the heaviest class of 
milling. It has asubstantial bed and housings. The spindle 
has large bearings, adjustable for wear, and is geared 
eighteen times from a 24-inch cone driven by a 6-inch belt. 
The table is from 20 inches to 28 inches wide on the clamping 
surface, and is gibbed down to the bed. It traverses by 
hand or power, by means of a spiral pinion, which gives a 
perfectly smooth motion. It is also provided with a quick 
movement in either direction by friction pulleys. Surround- 
ing the table is a tray which leads the lubricating fluid into 
a tank behind the machine. The distance between uprights 
is from 26 inches to 36inches. The machine can be built so 
that the cross slide, which is counterweighed, will raise to 
any desired height above the table. There is an adjustable 
support for the outer end of the cutter bar, and the spindle 
has horizontal adjustment to suit various lengths of cutters 
up to the full width of the table. 

The feed can be varied from one to nine inches per minute 
andis provided with an automatic stop motion for throw- 
ing out at any desired point. All the gearing. is cut from 
the solid, all shafts are steel running in bronze bushings, 
and the workmanship on the machine is thoroughly first- 
class, All parts are made strong, heavy and of the best 





Fig. 2. 
The tHunt Coupling for Transmission Rope. 





material, The various handles controlling the actions of the 
machine are so located that they can all be operated from 
the most convenient position for the operator, Two counter- 
shafts, all necessary wrenches, a pump and two tanks for 
circulating lubricant to the cutters, are provided with the 
machine, 

The machine can be built of any required length. Also an 
additional head for vertical milling cutters can be applied 
to the cross-slide without destroying the arrangement of 
the heads for horizontal milling. The vertical head is driven 
from the same gearing and the application is very simple. 
This tool ig designated by the manufacturers as their No. 6 
milling machine, 








_ Mr. Hiram 8. Maxim has consented to write a series of 
important illustrated articles on the evolution and manu- 
facture of automatic firing guns, the first of which appears 
in the current issue of Industries and Iron. 


Milling Machine for Horizontal and Vertical Milling. 





The Hunt Coupling for Transmission Rope. 
The rapid increase in the transmission of power by rope 
has made prominent one of the minor difficulties attending 
its use. This is the gradual lengthening of the rope which 
increases the sag until it become necessary either to resplice 
the rope or to use a take-up sheave with a very long range 
of motion. Rapid wear of the rope from slipping on the 
pulleys is frequently cavsed by lack of sufficient tension. 

The Hunt rope cvupling, which we illustrate, is designed 
to do away with all necessity for resplicing, etc., as it will 
keep a rope at exactly the right tension for the most 
effective service and long life, and do this with little or no 
extra time or attention being given the matter and with no 
expense other than the first cost of the coupling. The 
device is made wholly of aluminum bronze and has a tensile 
breaking strength of 60,000 pounds to the square inch, and 
an elongation of 20 per cent. in eight inches, which is equal 
to the strength and toughness of mild steel. It is very 
simple in its construction, there being but two parts, con- 
sisting of a screw and socket. These screw together when 
the rope is first put on the pulleys and lock securely, so that 
the coupling can be separated only by using a wrench of 
special design. 

A very important and interesting feature of the coupling 
when screwed together isan internal swivel and ratchet, 
which we show in Fig.3. The swivel permits the joint to 
yield to the curvature of the pulleys while the ratchet holds 
the parts from revolving on each other and untwisting the 
rope. 

The Hunt coupling is made smaller in diameter than the 
rope with which it isto be used, in order that it may not 





Fig. 3 


touch the grooves of the pulleys, even when the rope is 
worn. 

The rope of the correct length for the drive, when con- 
nected up, is spliced into the coupling, and, as it wears 
longer, more “turns” are put into it by revolving one part 
of the coupling, the ratchet automatically holding all secure 
when the rope has the proper length and tension. 

Where several independent ropes are run side by side on 
a pulley, all can be kept at the same tension with the great- 
est exactness by putting a few more turnsin the slack one 
when such a condition is noticed. By using this coupling, 
in a multiple rope drive, any single rope can be taken off in 
afew minutes and the work done by the remaining ones 
until itis convenient to put on anew rope, which can be 
done with equal dispatch, and, what is of greater impor- 
tance, the tension adjusted to correspond exactly with the 
other ropes. The cost of a rope drive, with this coupling 
spliced in and installed in position on the pulleys, is usually 
less than that of ropes spliced on the spot by the purchaser 


in the ordinary manner, and it is also less than a rope df 






with a tension pulley, which, in addition to its cost, 
quently requires space that is useful for other pur 
When we consider that a rope requires to be spliced two or 

three times during its life, while the couplings having no 9% 
wear are permanent, with no further expense afte7 once 
installed, it will be seen that this method is much th 
cheaper as well as the better one. a 

The advantage, both in the convenience of instailation, ~ 
the facility of adjustment of tension, the perfect control of © 
the sag, and the increased life of the rope from a more equal ~ 
tension, are sufficient to justify an expenditure ofmany ~~ 
times their cost. 

The C. W. Hunt Company, 45 Broadway, New York City, 
are the exclusive licensees in the United States for the 
patent on this coupling, and are prepared to furnish trans- 
mission rope of the well-knewn “ Stevedore” brand and of 
thé usual sizes with the couplings spliced in position. 




















An Invitation to Strike. 

Some workmen who are careless make a practice of strik- 
ing the vise of a shaper upon the ends to bring it up square, 
using a hammer or anything else that happens to be handy, 
thus bruising the sliding surfaces and in a short time prac- 
tically_ruining the vise for efficient work. The evil effects thus 
produced are very plainly shown on the engreving of an old 
vice subjected to just such usage, which can be seen in the 
vise marked “Without.” To prevent this, Gould & Eber- 
hardt, the prominent machine tool builders of Newark, N. 
J., have been making the new and original style of vise 
shown above the old vise, which is furnished with all their 
shapers of latest design, and which does not lessen their 
usefulness nor reduce their capacity. 

In this vise, provision is made whereby it may be tapped 
on the end for such fine adjustment as may be required 
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WITHOUT 


without in the least injuring the vise in any way. To keep 
the matter continually before the workman, the makers 
have cast the word “Strike” on the vise, also arrow-points 
: howing where to strike. It has often been asked by me~ 
chanics why the word “Strike” is cast on this vise. The 
reason is as explained above. 

This isa machine-shop kink of much practical value and is 
original with Gould & Eberhardt and to be found only on 
shaper vises of their manufacture. 








The Fox Pressed Steel Company. 





For several months negotiations have been under way 
looking to the formation of a large concern to engage in the 
manufacture of Fox pressed steel trucks,as well as other 
forms of pressed steel which enter into the construction of 
railroad equipment. These negotiations have been success- 
fully consummated, resulting in the formation of the Fox 
Preseed Steel Company, composed of New York and Pitts- 
burg capitalists, whose plant will be located in Pittsburg. 
Ample capital has been provided, and the concern have pur- 
chased five acres of ground on the line of the Allegheny 
Valley Railway, near Fifty-second street, and the work of 
erecting the plant will be commenced at once. The contract 
for the erection of the buildings and also for the machinery 
has been let to Mackintosh, Hemphill & Co., of Pittsburg. 
This firm will push the work to completion as rapidly as 
possible, and the new concern expect to be turning out the 
Fox pressed steel truck about Oct. 1 next. 

The plans call for a main building 450 feet long by 112 feet 
wide. Included in the equipment of this building are 6 
power shears, 8 hydraulic presses, 2 bending machines, 11 
hydraulic punches, 7 power punches, 24 hydraulic riveting 
machines, 16 hydraulic cranes, 5 electric cranes, and the 
necessary straightening tables and other smaller tools, The 
entire equipment will be of the most modern design. In 
another building, 350 by 62 feet, will be located the machine 
shop, blacksmith shop, pump house, boiler house and elec- 
tric light plant; another and smaller building will contain 
the gas producers, as it is the intention to use producer gas 
for fuel. 

The location szlected for the piant is an admirable one, as 
the facilities for receiving and shipping material will beall 
that could be desired. Cars will run right into the building 
on 4 private track, and will be loaded and unloaded by 
overhead electric traveling cranes. The plant will be so” 
constructed that the raw material will be received at one 
end, put through the various processes of manufacture and — 
loaded on cars at the other end, thus preven’ n 
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spoon lace of business. 


‘between the Consolidated Car Heat- 
' Albany, and the Martin Anti-Fire Car 
y has been finally adjusted by the purchase 
of the Martin patents by the Consolidated Company. 








Mr. Otto:Goetze, who represents in this country the firm of 
Muller & Matin. manufacturers of rust proof paints and 
“ Mannocitin,” a rast preventive for bright parts of 
machinery, has removed his office to 114 Broad street, New 
York City. 





The Abendroth & Root Manufacturing Company, 28 Cliff 
street, New York City, have just closed contracts for their 
Root Improved Water Tube Boiler for the electric light and 
power plent of the Hast River Bridge, Munseys new build- 
ing, and the Hlectrical Exposition, New York City. 





The New York office of the Q & C Company has been re- 
moved to Rooms 20, 21 and 22 of the 20th floor of the Ameri- 
can Surety Building, 100 Broadway. There is nothing like 
being away up in the world and those who call at these 
offices on business or pleasure bent, will have an opportun- 
ity te see much of the world and of humanity about him. 


Mr. Alex. Baékus, President of the Vulcan Iron Works 
Company, of Toledo, O., has been made President of the 
Manufacturers’ road, a new belt line just completed in 
Toledo, The first trip over the line was made March 31 and 
among the first cars handled was one switched to the Vulcan 
Tron Works to load a monster Vulcan shovel, which, with 
three others, is destined for the Mesabi Range. 








The Schoen Pressed Stee) Company, recently organized in 
Pittsburg with a capital stock of $1,000,000, have purchased 
the plant of the Schoen Manufacturing Company, also all of 
the patents relating to the manufacture of pressed steel 
specialties owned by the latter concern, including the 
patents forthe manufacture of pressed steel truck frames 
owned by Charles T. Schoen; this truck frame was illus- 
trated by us last month. The Schoen Pressed Steel Com- 
pany have bought 53¢ acres of land adjoining the present 
plant of the Schoen Machine Company, in Allegheny. The 
capacity of the present plant is 125 truck frames per day, 
but when the additions to equipment and buildings now 
under way have been completed this will be increased to 300 
sets per day. There is also being turned out at present 
about 75 tons per day of pressed steel car bolsters and other 
patented specialties. This tonnage will probably be 
doubled. 





The Westinghouse Electric Company has issued a call for 
a special. meeting ofits stockholders, to be held on June 4, 
to vote on a proposition to increase its capital to $15,000,000. 
The present authorized capital is $10,000,000, of which a 
little more than $9,300,000 has been issued. The object of the 
increase is stated to be for the purpose of wiping out exist- 
ing floating debts and providing additional capital for the in- 
crease in business which isexpected the coming year, and 
which will be one of the results of the recent agreement 
entered into with the General ElectricCompany. It is said 
that the increase will be authorized because a number of 
lange stockholders who had been consulted before the call 
was issued bave indorsed the proposition. It is said that 
$3,000,000 of the proposed increase has already been disposed 
of, but the stock will not be issued until formal action is 
taken at the stockholders’ meeting. 


The Stilwell-Bierce & Smith-Vaile Company, of Dayton. 
Ohic, have takes the contract for a complete water power 
plant to be installed at the Lachine Rapids in the St. Law- 
rence: is power is said to be second only to Niagara 
Falls in. importance, and is owned by the Lachine Rapids 
Hydraulic and Land y, Limited, of Montreal, Canada. 
it is located at the famous Lachine Rapids on the St. Law- 
rence River, about five. miles above Montreal. The initial 
development will amount. to 10,000 horse-power. The work 





of construction has already begun, and the company expect 


to be prepared $e torah power before the close of this year. 
with the Stilwell-Bierce & Smith- 

Jargest size Victor turbines of the 

machinery needed for transmitting 

to the electric generators... This 

for such equipment ever placed 





e & Company, 1005 Chamber of 

» Ill, are the sole selling 
Asbestos Company. This com- 
of pure short fiber asbestos, lo- 
anty, Ga., and is prepared to 
it can be used in direct com- 
and kindred materials; at 


description of the heater. i n pi 

heaters of hot blast pei i e form ¢ 
letter U, with the ends connected | papeernetite wey ey 
series of pipes is placed within the area enclosed by the next 
larger one, until all the space is occupied. The outside pipe 
is thus several times longer than the inner or shortest one, 
and this difference in length is held to cause marked differ- 
ence in the circulation of the steam, so that.some of the 
heating surface is inefficient. In the ‘A B C” heater the 
inner lines of pipe are given convolutions so as to make all 
pipes of practically the same length, and thus avoid “short 
circuiting” of the steam. Furthermore, the base is made in 
two sections, and so designed as to prevent air pockets. The 
valves and fituings are all at one side of the base for conven- 
ience in connecting to them. The company will be pleased 
to furnish additional information to those interested. 





At Rice’s Point, opposite the entrance of the harbor at 
Duluth, Minn., is a coal dock of great size owned by the 
Ohio Coal Company, which has recently been newly equipped 
throughout with the most improved appliances for handling 
coal. The dock is 1,560 feet long and 300 feet wide, a double 
railway track extending through its center. It hasashed 
956 by 150 feet, with watertight roof, for housing all the an- 
thracite coal received, and the daily unloading capacity is 
4,000 tons, the coal being handled by the Newell & Ladd 
self-filling or clam-shell buckets, made specially heavy for 
digging soft lump coal, while the carriages by which the 


loaded buckets are conveyed from the dock front to the. 


pockets in the center—150 feet—or dumped at any inter- 
mediate point, were made by W.S. Boyle & Company, of 
Chicago. There are ten 60-horse-power Mundy engines and 
five 1L0-horse-power boilers, anthracite dust being used as 
fuel and steam being furnished to the movable towers along 
each side of the dock by an 8-inch pipe, 3,500 feet long, pro- 
vided with 125 openings, permitting the making of connec- 
tion with the main pipe at almost any point where it is 
necessary to place the hoisting rig. The whole équipmen; 
is deemed especially advantageous for the handling of big 
lump coal, which has heretofore been done by hand labor 
only.—Scientific American. 





At the shops of Beaman & Smith, Providence, R. I., a 
large horizontal boring mill has-just been completed for an 
electrical concern, and is to be used principally in boring 
out the fields of dynamos. It has an 8-inch spindle and will 
bore a hole 5 feet in diameter. The spind!ecan be adjusted to 
any required height, up to 6 feet from its center to the plates, 
The maximum distance between housings is 14 feet, and the 
platen is8 feet by 19 feet. The gearing, and for that matter all 
the other parts, are of the best. The spindle passes through 
bearings that are lined with a thin conical sleeve or bushing 
of brass or bronze, which by adjustment longitudinally is com- 
pressed in the direction of its diameter, so as to compensate 
for wear of the spindle. The bushings are solid, not split. 
Another interesting special tool under construction at these 
shops is a machine for maaing plug cocks for a pipe line con- 
cern. It operates at one time on four plugs on one side of 
the machine and four shells on the other, and has a capacity 
of about 8,000 per month, One notable feature of the method 
of finishing the shells is the fact that no reamer is used to 
finish the tape hole for the plug. It has been demonstrated 
by the superintendent of the pipe line, that the work can 
be done more cheaply and with equal accuracy by finishing 
the hole with ordinery boring cools. 





On the evening of April 16,a meeting was held at the 
Manufacturers’ Club in Philadelphia, to celebrate an event 
that was not only a source of pleasure to those present but a 
genuine gratification to the many friends of Queen & Company 
of that city. Nearly two years ago that well-known firm as- 
signed to Mr. J. G. Gray, with assets valued at $400,000 and 
liabilities aggregating about $184,000, The confidence of the 
creditors was such that the business was continued without 
interruption. Now the creditors have been paid in full, the 
receivership at an end, and the business placed in the com- 
pany’s hands with no liabilities and assets of more than 
$200,000. The gathering at the Manufacturers’ Club was to 
celebrate this event. Mr. Gray was presented by the credi- 
tors with a magnificent set of the Encyclopedia Brittanica, 
for his skillful management of the business, the several ad- 
dresses contained much praise fcr both Mr. Gray and 
Queen & Company. The house of Queen & Company was 
established in 1853 by James W. Queen, who had pre- 
viously been a member of the firm of McAllister & Company. 
He had made the original firm a scientific center, and on 
establishing the new house he naturally carried with him 
the scientific connections which he had formed. He was 
known to all the scientific men of his day, and they delighted 
to visit his establishment. Mr.'Queen instituted the greatly 


reduced weight in spectacles, as they are now made. He- 


imported the first forms for grinding spectacle glasses that 
were used in the United States. He made the first kaleido- 
scope, the first magic lantern, stereopticon, stereoscope, 
microscope and platina points for lightning rods, In 1858, 
failing health lead him to seek a partner in the business and 
he invited Mr. Samuel L. Fox, who had been a lad 


Mr. W.A 


or OFFICIAL CHANGES IN APRIL. 


We note the following changes of officers since our las 
issue. Information relative to such changes is solicited, . 





Adirondac & St. Lawrence.—Charles H. Burnett has t 
appointee: Purchasing Agent with office at 51 East 
Street, New York City. 


Altoona & Philipsburgh Connecting.—Mr. Heni Levi 
has been elected President to succeed 2 P. Langdon. : 


Atlantic and Pacific.—C. W. Smith is Receiver and Ge 
Manager, with office at Albuquerque, N.M. 


Boston & Albany.—Mr. Thomas 
: pointed Superintendent of Rolling Stock, ‘and will ha 

arge of both the locomotive and car departments, wil 
office at Springfield, Mass. 

Mr. William H. Taft, now Acti 
Power, has been ‘appointed Su 
with ye} in Boston. 

Mr. C, H. Barnes has been a eoetaes Division Master } 
silaahe’ at West Springfield, 


Central Vermont.—Messrs. Charles M. Hays Gen 
Manager of the Grand Trunk, and Edward C. Smith 
— of the Central Vermont, were on March 20 ae 
eceivers, 


Cleveland, Akron & Columbus.—Mr. B. F 
been appointed Master Mechanic, with headquarters 
Mount Vernon, O., to succeed Mr. W. J. Vance, resigned. 


‘ ee pic a County.—Mr. C. Church has resigned as p 
ent, 


Marshall hi 


rf 


B. Purves, va, tee pee 


Superintendent of Motiv 
ntendent of Motive Powe 


Eastin Railway of Minnesota.—Mr. Howard James hi 


inted 


been ap 
inn. 


urchasing Agent, with headquarters 
Duluth, 


Grand Trunk.—Mr. Hebert Wallis has resigned the pos 


tion of Mechanical Superintendent, and Mr. F. W. Mor 


has been appointed his successor. 
Gulf & Interstate—Mr, W. A. Meagher has been 


ointed Master Mechanic, with headquarters at Galveston 


ex. 


Interoceanic of Mexico.—Mr. G. M. Stewart has been 
| sent ey General Manager, with héadquarters at the City) 
eXICo. 4 


Los Angeles Terminal Railway.—Mr. E. Gibbon t 
been appointed Vice-President, and Mr. Wm Wincup A 
ing General Manager in charge of traffic and operation, v 
T. B. Burnett, 


Louisville, Evansville & St. Louis.—Mr. G. F. J; v 
appointment as the sole receiver of the Louisville, Ev 
Je & St. Louis road, to succeed Receivers Hepkins 
Wilson, takes effect May 1. 


Macon & Birmingham.—Mr, Julian R. Lane has been 


pointed General Manager. 


Macon & Northern.—Mr. ar A. Rors had been 
pointed Receiver in place of ure illiam H. Ross, 


Mexican Railway.—Mr. E. G. Evens bas resigned as 
motive Superintendent and Mr. Alfred Atwood has bet 
appointed to succeed him with headquarters at Apiz 

exico. 


Michigan Central.—On the decease of Mr. C, E. Sz 
the office of General Master Mechanic was abolished 
the office of Superintendent of Motive Power and ipm 
ag og Mr. Robert Miller is appointed to the tion, ai 

Mr. R. H, L’Hommedieu becomes General Superintenden 


Middle & East Tennessee Central.—_Mr. W. W, Fidler 
oes appointed General Manager, with office at Hartsvi 
enn. i 


Norfolk & Ocean View.—The office of General Mana 
has been abolished and tbat of Superintendent 
A. Barritt, late General Manager, retires, and 
Lee D. Mathes is appointed Superintendent. 


Northern Ohio.—Mr. John T. Clark has been 
Master Mechanic with headquarters at Delphos, Oh 


Ohio Southern.—N. E. Matthews has been a 
chasing Agent, with office at Spring field, 


are: Orv gc as 


gon Central & Eastern.—Offices of Master aap 
Meret Car Builder have been abolished. Ee 


Pittsbur, — Lisbon & Western.—C. H. Smith will) 


General Manager of this road, which is the reorgat 
Pittsburgh, Marion & Chicago. 

Southern.—Third Vice-President W. W. Finley ba 
signed. F 

St. Louis, Chicago & St. Paul.—Mr, Henry, W. Gay 


been made General Manager. General Superintenden 
W. Fowler has resigned and the cffice has been abolish 


Wabash.—Mr. F. W. Morse bas resigned the itior 
Division Master Mechanic at Fort Warne wae y 








Employment. 


WanNtTED.—A Superintendent for a small car 
Active, practical and thoroughly up in car building. 
Pato with references, THE RATHBURN ase D 

r Guaiedeen ENGINEER, of eight silts experieno J 
special line of railroad supplies, baving a large a 
among railroad men, and car builders, desires a p0 
where such knowledge and experience will be hig 
dress, W.C.S., Room 36, No, 3 Exchange Court, N. 


Jat 2 














ne 
















AND RAILROAD JOURNAL. 


xix 








CAR CURTAINS 0 GAR SEATS 


THE FRANKLIN 


INSTITUTE of the State of Pennsylvania 


has awarded the Edward Longstreth Medal 
to the manufacturers of PANTASOTE as 


‘the best substitute for leather that has 
thus far been placed upon the market.” 


MAROB, 1896, 


CLARENCE WHITMAN & CO., 


NEW YORK. 


PHILADELPFRIA. 


CHICAGO. 





EUREKA NUT LOCK.'P. WEBER & CO.. 





Washer Made. 
3nN SpjoyH Ajeznjosqy 


Strongest Spring 
» “TS Jnses 11/0q pue 





Never known to fail in use on Track-joints, 
we Engines, Cars, Vehicles, etc. 
sizes made, both for iron and woodwork. 
More reliab.e than double nuts or copper pins. 


——aLso— 
Full Line Standard Track Tools. 


EUREKA NUT LOCK CO., Pittsburgh, Pa. 





‘ST. LOUIS, MO. 


Engineers and . 
Draughtsmen’s Supplies. 


Sole Agents for Riefler’s Celebrated Round 
System Drawing Instruments, and Ott’s 
Pantographs and Planimeters. 


Drawing and Tracing Papers, Blue Print 
Papers and Linen, Ete. 





1125 Chestnut St., Philadelphia. 





BRANCH HOUSES: 
BALTIMORE, MD. 


INDEX TO ADVERTISERS.—Continued, 


Vises : 
Merrill Bros,, Brooklyn, N. Y: 
Washers}; 
The Milton Mfg. Co., Milton, Pa: 
Water Columns: 
Reliance Gauge Co., Cleveland, O. 
Water Tanks: 
Automatic Water Tank Co., New York, N. Y. 
Water-Tube SGoilers: 
Almy Water-Tube Boiler Co., Providence, R. I: 
Abendroth-Root Mfg. Co., New York, N, Y. 
L. Boyer’s Sons, New York, N. Y. 
L. M. Moyes, Philadelphia hy 
Roberts Safety, W: J. 
Wells Light : 
Wells Light Mfg. Co,, New York City. 
Wire and Wire Hope: 
Trenton Iron Co., Trenton, N. J: 
Wire Fences: 
Page Woven Wire Fence Co., Adrian, Mich. 
Wood Preserving : 
Lehigh Valley Creosoting Wks., NewYork, N.Y. 
be * eth Anam I 
Shimer, Samuel 
Wrench: 
Coes Wrench Co., Worcesjer, Mass. 
Wright Wrench Co , Worcester, Mass 


Wrought Iron Pipe: 
Crane & Co., Chicago, IIl: 


Air Compressors: 

Pedrick & Ayer, Philadelphia, Pa. 
Air Brake Hose: 

Peerless Rubber Co., N. Y. City. 
Car Boofing : 

Standard Paint Co., N. Y. City. 
Car Upholstery : 

Clarence Whitman & Co., New York. 


RAILWAY GAR CONSTRUCTION 


The Only Perfect Work on American 
Cars Ever Published. 


Written and Compiled by WILLIAM VOSS. 
200 Pages. 
Upward of 500 Engravings. 


.. New York. 


Machinery : 
& Sons, Milton, Pa, 








Price, postage prepaid, 
$3.00 Per Copy. 


Regis by Bank Check, Express Money =. 





oney Order or Registered Lette 





“HUNT” S¥e rE 


COAL HANDLING MACHINERY. 


COAL POCKET WOVEN SCREEN. 


Coal Pockets designed 
and equipped with 
the most economical 
machinery. 


FOR EGG COAL 


Plans and Estimates furnished on application. 


Send for Catalogue. 


Cc. W. HUNT COMPANY, 
45 Broadway, N. Y. 


COAL POCKET PLATE SCREEN. 





* itbdia tic Water Tanks 


SAVE ALL PUMPING-EXPENSE 


at R. R. Water Stations. 


THE AUTOMATIC WATER TANK CO., 
143 Liberty Street, New York. 


1,000 GALLONS 
PER MINUTE. 





AMERICAN ENGINEER, CAR! BUILDER 


FIRE! | FIRE! FIRE!! 


ECONOMY UNPARALLELED. 


A record of over 200,000 Fires kindled for less than 














2 CENTS PER FIRE. 


‘THE Rapid Adoption of tte LESLIE KINDLER is Substantial Proof of its 

Superiority over all known means of Kindling Locomotive Fires. All question as to 
the Economy claimed no longer a matter of Opinion. Results obtained in General 
Practice have fully Established the Fact that with the Leslie Automatic Fire Kindler 
One Car Tank of crude oil will kindle More Fires than ro7 Car Loads, or 750 
Cords of Wood. 





FOR FULL PARTICULARS, ADDRESS <> J. S. LESLIE, Paterson, N. J. 





SGHOEN PRESSED STEEL GO., 


MANUFACTURERS OF——— 


Truck Frames and Bolsters 
FOR CARS. 


General Office and Works: PITTSBURGH, PA. 





PHILADELPHIA : Betz Building. CHICAGO : Monadnock Building. NEW YORK: 100 Broadway. 


Westinghouse Electric and Manufacturing Company 


PITTSBURGH, PA. 
The Largest and Most Completely Equipped Electrical Manufacturing Establishment in the World. 


POWER, INCANDESCENT LIGHTING ARC LIGHTING, FROM THE SAME CIRCUITS. 


We have purchased and are the SOLE OWNERS of the patents issued to Nikola Tesla for the POLYPHASE ALTERNATING 
SYSTEM, now recognized to be the most successful system for lighting and power purposes. 
We furnish complete lines of apparatus for the perfect equipment of ISOLATED PLANTS for Hotels, Office Buildings, Flats and 


Factories. 
STANDARD SYSTEMS 
tor distribution of lights and power in LARGE MANUFACTURING ESTABLISHMENTS, MILLS and MINES. 
WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, 
the Most Durable, Economical and Efficient on th® market. 
NEW YORE, 120 Broadway. PITTSRURG, Westinghoure Bulting. CHARLOTTE, N. C., oat College Street. 
BOSTON, Exchange Building. BUFFALO, Erie County Bank Building. SY rrp y N. Y., Bastable Building. 
CHICAGO, New York Life Building. PHILADEL LPHIA, Girard Building. SAN FRANCISCO, Mills Building, 


TACOMA, WASH., 102 S. 10th Street. T. LOUIS, Americat Central Building, WASHINGTON, D. C., 1333 F Street N. 
FOR CANADA ADDRESS Ahearn & Soper, Ottawa, Canada. 
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OWITT CARBONIZED FELT COMPANY, 


ESTABLISHED 1880. 


= 
Rogues FE 





“&>———-MANUFACTURERS OF ——-®& 


ROOFINC AN 


Mills: Stanley, N. 


W.G. WINANS, President. M. H, WINANS, Treasurer. 
H. H. JOWITT, Vice-Pres. J. A. SMITH, Secretary. 

Ready Roofings. Carbonized Felts. Building Papers, All Kinds. 
Waterproof Carbolized Moth Paper. Roofing Materials. Paving Materials. 
Coal Tar, Pitch, Rosin, Naval Stores. Refined Asphalt. 

Asphalt Roofing Materials. Asphalt Coatings. 








CORRESPONDENCE SOLICITED. 










D BUILDING PAPERS. 


J. 66 MAIDEN LANE, NEW YORK. 
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